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ABSTRACT 


The  United  States  Department  of  Defense  (DoD)  has  identified  energy  as  a  key 
vulnerability  and  has  made  substantial  moves  to  improve  its  energy  profile  in  the  last 
decade,  including  establishing  a  new  Assistant  Secretary  of  Defense  position  for 
Operational  Energy  Plans  and  Programs  and  integrating  energy  considerations  into  its 
large  and  complex  acquisition  process.  As  part  of  this  process,  each  military  service  and 
the  DoD  as  a  whole  have  issued  documents  outlining  strategic  goals  and  objectives 
relative  to  energy.  In  addition,  the  Congress  and  both  the  Bush  and  Obama 
administrations  have  issued  relevant  strategic  guidance.  The  strategic  guidance  conveys 
the  importance  and  urgency  of  changing  DoD’s  energy  profile.  The  documents  specify  a 
wide  range  of  objectives,  which  only  partially  overlap.  Moreover,  although  some  terms 
(e.g.,  energy  security)  occur  frequently,  they  are  defined  in  many  distinct  ways.  This 
points  to  a  need  for  specific  efforts  to  operationalize  the  strategic  guidance  so  that  DoD 
decision  makers  at  all  levels  can  implement  it  effectively. 

In  this  report,  we  analyze  strategy  and  policy  documents  from  DoD  and  related 
organizations,  in  order  to  determine  an  appropriate  framework  of  objectives  for  energy 
decisions.  We  identify  and  explicitly  define  a  comprehensive  set  of  common  objectives 
and  note  the  language  in  each  document  that  expresses  the  pursuit  of  each  objective.  This 
set  of  objectives  and  associated  definitions  clarifies  relationships  among  the  strategic 
documents,  and  is  intended  to  help  communication  horizontally  (e.g.,  across  services)  and 
vertically,  across  hierarchical  levels.  In  addition,  the  objectives  we  define  suggest 
possible  metrics  that  may  be  measurable  and  comparable  across  services,  and  may  be 
possible  to  aggregate  across  organizational  levels. 
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1. 


INTRODUCTION 


Energy  is  a  critical  enabler  of  military  capability,  while  at  the  same  time  energy 
requirements  create  a  vulnerability  and  a  burden.  As  expressed  in  the  preface  to  the 
Assistant  Secretary  of  Defense  for  Operational  Energy,  Plans,  and  Programs’ 
(ASD[OEPP])  Operational  Energy  Strategy  (OES),  “almost  every  military  capability 
requires  energy  of  some  kind”  (2011,  [18]1).  Energy  is  an  important  security  issue  at  the 
tactical,  operational,  and  strategic  levels.  At  the  strategic  level,  ensuring  access  to  fuel  for 
all  military  and  civilian  forces  burdens  and  constrains  the  United  States  politically  and 
militarily.  The  OES  states  that  “the  Department’s  current  energy  consumption  patterns 
are  inconsistent  with  national  strategic  goals  to  build  American  strength  and  a  stable 
international  order”  (p.  1,  [18]).  As  General  John  Allen,  then  Commander  of  the 
International  Security  Assistance  Force  and  U.S.  Forces  in  Afghanistan,  emphasized  in  a 
handwritten  addition  to  a  memo  in  2011,  “Operational  energy  equates  exactly  to 
operational  capability”  (Allen,  2011). 

The  Department  of  Defense’s  (DoD’s)  energy  use  is  likely  to  become  even  more  critical 
in  the  future  as  “the  realities  of  oil  markets  mean  a  disruption  of  oil  supplies  is  plausible 
and  increasingly  likely  in  the  coming  decades”  (ASD[OEPP],  2011,  p.  8,  [18]).  Since  a 
2001  report  by  the  Defense  Science  Board  documented  the  lack  of  consideration  of 
energy  in  DoD  decision  processes  and  the  consequences  for  capability,  various 
organizations  within  DoD  have  stated  on  numerous  occasions  that  energy  considerations 
will  play  a  major  role  in  decision  making  throughout  the  foreseeable  future.  DoD  is  not 
unique  in  requiring  energy  as  a  critical  input  to  its  operation,  nor  in  giving  growing 
attention  to  energy  during  the  dramatic  fluctuations  in  fuel  prices  in  recent  years.  Due  to 
the  scale  of  DoD  energy  requirements  and  the  long  lead  time  for  acquisition  decisions 
that  substantially  drive  those  requirements,  as  well  as  the  challenges  of  preparing  for 
operations  in  conflict  and  under  threatened  logistics,  it  is  especially  important  for  DoD  to 
have  a  clear  framework  for  evaluating  energy-related  decisions. 

DoD,  the  military  services,  the  White  House,  Congress,  and  several  affiliated 
organizations  have  all  published  documents  outlining  energy  strategies  and  policies. 
Many  of  these  documents  provide  information  about  objectives,  either  explicitly  or 
implicitly.  The  sets  of  objectives  differ  significantly  among  the  documents,  in  both 
tenninology  and  substance. 

The  purpose  of  this  report  is  to  develop  an  appropriate  set  of  objectives  for  decision 
making  within  DoD  relating  to  energy,  based  on  the  guidance  provided  by  these 
documents.  Sharing  objectives  across  organizations  within  DoD  supports  clearer 
communication  about  priorities  and  can  serve  as  a  basis  for  expressing  quantitative 
infonnation  about  preferences.  Due  to  the  complexity  of  defense  issues  and  the 


1  Documents  reviewed  in  our  search  for  strategic-level  energy  objectives  appear  in  Table  1  on  pages  5 
and  6.  Any  cited  documents  that  appear  in  this  table  will  include  the  document’s  ID  number  from  Table  1 
in  brackets  in  the  citation. 
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importance  of  managing  energy  effectively,  it  is  imperative  that  decision  makers 
understand  how  alternatives  should  be  evaluated  and  compared.  The  work  presented  in 
this  report  constitutes  the  first  steps  of  that  process. 

This  work  is  based  on  the  concept  of  value-focused  thinking  (Keeney,  1992),  which  has 
been  widely  used  to  support  multiple-objective  analyses  at  many  levels  in  DoD  and 
international  defense  organizations  (Parnell,  2007).  In  Section  2,  we  describe  the  purpose 
and  process  of  value-focused  thinking  in  the  context  of  managing  a  large  organization. 

In  Section  3,  we  describe  the  source  documents,  as  well  as  our  review  process  and  criteria 
for  identifying  objectives.  In  Section  4,  we  present  our  consolidated  set  of  objectives. 
Several  features  of  the  objectives  set  that  we  identify  may  seem  counterintuitive — e.g., 
the  obvious  objective  of  maximizing  energy  efficiency  is  missing.  Therefore,  in 
Section  4  we  discuss  the  reasoning  that  led  to  these  choices.  In  Section  5,  we  offer 
possible  approaches  to  measuring  the  achievement  of  these  objectives,  and  discuss  other 
findings  arising  from  the  document  review,  including  differences  among  the  services.  We 
conclude  in  Section  6. 
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2. 


BACKGROUND 


Any  large  organization  faces  a  challenge  in  managing  many  decisions  such  that  the 
choices  made  are  in  alignment  with  its  overall  strategy,  and  thus  help  the  organization 
achieve  its  goals.  One  of  the  primary  approaches  that  organizations  use  to  achieve  this 
alignment  is  defining  and  communicating  strategic  objectives,  and  cascading  these 
objectives  through  the  organization.  The  objectives  must  be  defined  and  measured  such 
that  they  provide  useful  guidance  for  decisions  in  each  part  of  the  organization. 

By  any  measure,  DoD  is  one  of  the  largest  organizations  in  the  world,  and  energy 
pervades  nearly  every  activity  in  which  it  engages.  For  example,  DoD  fuel  usage 
accounted  for  93%  of  all  U.S.  government  consumption  in  2007  (Lengyel,  2007,  [8]). 
DoD  has  undertaken  many  energy  strategy-setting  exercises,  and  produced  dozens  of 
energy  guidance  documents.  These  efforts  have  been  very  successful  in  bringing  attention 
to  energy  and  activating  decisions  that  change — and  improve — DoD’s  energy  profile 
throughout.  However,  the  strategic  objectives  set  forth  in  the  various  guidance  documents 
differ  substantially.  Our  work  is  a  response  to  two  major  observations: 

•  difficulties  that  many  in  the  DoD  community  have  faced  in  identifying 
objectives  and  metrics  to  guide  and  justify  their  decisions  as  they  seek  to 
implement  the  energy  strategies  of  the  DoD  and  the  nation;  and 

•  barriers  to  communication  and  alignment  created  by  the  use  of  different 
terms  to  describe  the  same  objective,  and  the  use  of  the  same  term  to  mean 
different  things. 

DoD’s  energy  profile — energy  requirements  and  the  means  to  meet  them — is  determined 
by  millions  of  decisions  spread  throughout  the  workforce  and  pervading  all  its  activities. 
Energy  decisions  range  from  how  fast  to  steam  today,  to  setting  flight  training 
requirements,  to  designing  the  next  generation  of  vessels,  to  investing  in  basic  research 
on  propulsion  technology,  to  planning  the  size  of  the  force. 

Communicating  quantitative  infonnation  about  preferences  and  trade-offs  across  levels  of 
the  organizational  hierarchy  would  help  in  overcoming  organizational  incentive 
mismatches  and  suboptimization  problems.  By  clarifying  higher-level  objective  (utility) 
functions,  we  improve  the  ability  of  organizations  to  make  decisions  consistent  with  DoD 
strategic  objectives.  Eventually,  the  effort  to  systematize  communication  about  objectives 
could  support  development  of  standardized  metrics  that  may  be  compared  across 
organizations. 

Specifically,  in  support  of  the  Energy  Systems  Technology  and  Evaluation  Program 
(ESTEP)  program,  the  set  of  objectives  defined  in  this  work  can  suggest  metrics  to  fonn 
the  basis  for  return  on  investment  analyses  of  energy-technology  projects. 

We  use  the  term  objective  to  refer  to  an  issue  of  concern  in  a  decision  context,  plus  an 
associated  direction  of  preference — e.g.,  minimize  energy  consumption.  The  terms 
“goal,”  “vision,”  “strategy,”  “policy,”  and  even  “pillar”  are  also  used  in  the  reviewed 
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documents  to  refer  to  the  energy-related  objectives  and  considerations  that  should  be  used 
to  evaluate  alternatives  or  to  motivate  the  search  for  new  alternatives. 

This  study  is  based  on  an  approach  called  value-focused  thinking  (VFT),  which  is  widely 
used  in  DoD  (see  Parnell,  2007,  and  cited  references)  and  in  other  public-sector  decision 
contexts  (see  Keefer,  Kirkwood,  &  Corner,  2004,  and  cited  references).  VFT  contrasts 
with  alternative-focused  thinking  in  which  alternatives  for  consideration  are  identified 
early  in  an  analytic  process  and  criteria  for  evaluation  are  determined  primarily  based  on 
their  ease  of  measurement  and  differentiation  among  readily  identifiable  alternatives. 

In  VFT,  the  process  of  identifying  and  clarifying  decision  makers’  objectives  is  given 
greater  emphasis  and  occurs  before  detailed  alternatives  are  examined.  Among  the 
benefits  are  more  effective  communication  among  stakeholders,  the  maintenance  of  focus 
on  the  most  important  considerations  in  decisions,  and,  often,  the  generation  of 
previously  unidentified  and  more  innovative  alternatives  (Keeney,  1992;  Parnell,  2007). 
VFT  can  also  be  used  in  a  specific  decision  context  in  which  there  is  an  obvious  need  to 
choose  among  alternatives  (e.g.,  choosing  among  preliminary  platform  designs  to  move 
forward  in  an  acquisition  process).  In  that  case,  measures  associated  with  each  objective 
must  be  defined  so  that  the  achievement  of  these  objectives  can  be  used  as  a  basis  of 
comparison  between  alternatives. 


4 


3 


METHODOLOGY 


3.1  Sources 

We  reviewed  44  documents,  from  several  different  organizations  and  suborganizations  at 
many  levels.  The  complete  list  is  shown  in  Table  1.  At  the  top  level,  we  reviewed 
White  House  documents  and  Congressional  documents.  Within  DoD,  strategic 
documents  came  from  the  Secretary  of  Defense  level,  and  within  each  of  the  four 
services.  Figure  1  shows  the  hierarchical  relationships  among  the  documents  (refer  to 
Table  1  for  document  number).  It  is  important  to  consider  information  from  other  major 
stakeholders,  hence  many  non-DoD  publications  are  included  in  Table  1,  including  the 
Congressional  Research  Service  and  nongovernmental  organizations,  such  as  the 
Brookings  Institution  and  Science  Applications  International  Corporation  (SAIC). 
Documents  from  nongovernmental  organizations  (documents  8,  9,  22,  23,  and  30)  and  the 
Congressional  Research  Service  (document  13)  are  excluded  from  Figure  1. 

Table  1 :  A  list  of  the  44  documents  reviewed  in  our  literature  search 


ID 

Document 

Author 

Year 

1 

Sustain  the  mission.  Secure  the  future.  The  Army 
strategy  for  the  environment 

Office  of  the  Assistant  Secretary  of  the  Army  for 
Installations  and  Environment 

2004 

2 

Army  energy  security  implementation  strategy 

The  Army  Senior  Energy  Council  and  the  Office 
of  the  Deputy  Assistant  Secretary  of  the  Army  for 
Energy  and  Partnerships 

2009 

3 

Energy  security:  Army  priority  and  national  imperative  Office  of  the  Assistant  Secretary  of  the  Army  for 
[Presentation  slides]  Installations  and  Environment 

2010 

4 

Use  of  the  Army ’s  Strategic  Management  System  (SMS)  Office  of  the  Assistant  Secretary  of  the  Army  for 
to  track  Army  Energy  Security  Implementation  Strategy  Installations,  Energy,  and  Environment 
(AESIS)  petformance  [Information  Paper] 

2010 

5 

Army  energy  enterprise  [Information  Paper] 

Office  of  the  Assistant  Secretary  of  the  Army  for 
Installations,  Energy,  and  Environment 

2010 

6 

Supporting  the  mission  with  operational  energy 
[Memorandum] 

Headquarters  United  States  Forces-Afghanistan 

2011 

7 

The  proposed  change  strategy  to  embed  energy 
stewardship  into  the  Army ’s  culture 

Sweeney,  P.  J.,  &  Homer,  D.  H.,  for  Science 
Applications  International  Corporation  (SAIC) 

2012 

8 

Department  of  Defense  energy  strategy:  Teaching  an 
old  dog  new  tricks 

Lengyel,  G.  J.,  for  the  Brookings  Institution 

2007 

9 

Fueling  the  “ balance  A  defense  energy  strategy 
primer 

Singer,  P.  W.  &  Warner,  J.,  for  the  Brookings 
Institution 

2009 

10 

Energy  Policy  Act  of  2005 

United  States  Congress2 

2005 

11 

Duncan  Hunter  National  Defense  Authorization  Act  for  United  States  Congress2 

2008 

Fiscal  Year  2009 

12 

National  Defense  Authorization  Act  for  Fiscal  Year 
2013 

United  States  Congress2 

2012 

13 

Department  of  Defense  energy  initiatives:  Background 
and  issues  for  Congress  (CRS:  R42558). 

Washington,  D.C.:  Congressional  Research  Service, 
Library  of  Congress 

Schwartz,  M.,  Blakely,  K.,  &  O’Rourke,  R.,  for 
the  Congressional  Research  Service  (CRS) 

2012 

14 

More  capable  warfighting  through  reduced  fuel  burden  Defense  Science  Board 

2001 

2  In  the  Bibliography,  these  documents  are  listed  by  their  title  instead  of  the  authoring  agency. 
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ID 

Document 

Author 

Year 

15 

More  fight  -  Less  fuel 

Defense  Science  Board  Task  Force  on  DoD 
Energy  Strategy 

2008 

16 

Report  to  Congress  on  energy  security  initiatives 

Office  of  the  Under  Secretary  of  Defense  for 
Acquisition,  Technology,  and  Logistics 

2008 

17 

Quadrennial  Defense  Review  report 

Department  of  Defense 

2010 

18 

Energy  for  the  warfighter:  Operational  energy  strategy  Assistant  Secretary  of  Defense  for  Operational 

Energy,  Plans,  and  Programs  (ASD[OEPP]) 

2011 

19 

The  national  military  strategy  of  the  United  States  of 
America:  Redefining  America ’s  military  leadership 

United  States,  Joint  Chiefs  of  Staff 

2011 

20 

Operational  energy  strategy:  Implementation  plan 

Assistant  Secretary  of  Defense  for  Operational 
Energy  Plans  and  Programs  (ASD[OEPP]) 

2012 

21 

Sustaining  U.S.  global  leadership:  Priorities  for  21st 
century  defense 

Department  of  Defense 

2012 

22 

Energy  Independence  and  Security  Act  of  2007:  Major 
provisions  of  interest  to  federal  energy  managers 

Federal  Energy  Management  Program  (FEMP) 

2008 

23 

Transforming  the  way  DoD  looks  at  energy:  An 
approach  to  establishing  an  energy  strategy 
(LMI  Report  FT602T1) 

Crowley,  T.  D.,  Corrie,  T.  D.,  Diamond,  D.  B., 
Funk,  S.  D„  Hansen,  W.  A.,  Stenhoff,  A.  D.,  & 
Swift,  D.  C„  for  Logistics  Management  Institute 
(LMI) 

2007 

24 

Naval  energy:  A  strategic  approach 

Naval  Energy  Office 

2009 

25 

The  Department  of  the  Navy ’s  energy  goals 

Secretary  of  the  Navy 

2009 

26 

A  Navy  energy  vision  for  the  21st  century 

Chief  of  Naval  Operations 

2010 

27 

Energy  evaluation  factors  in  the  acquisition  process 
[Memorandum] 

Assistant  Secretary  of  the  Navy  for  Research, 
Development,  and  Acquisition 

2011 

28 

Department  of  the  Navy  (DON)  objectives  for  FY  2012 
and  beyond  [Memorandum] 

Department  of  the  Navy 

2012 

29 

Shore  energy  management  (OPNAV  Instruction 
4100.5E) 

Department  of  the  Navy 

2012 

30 

Reenergizing  America ’s  defense:  How  the  armed  forces  The  Pew  Charitable  Trusts 
are  stepping  forward  to  combat  climate  change  and 
improve  the  U.S.  energy  posture 

2010 

31 

Air  Force  energy  program  policy  memorandum 
[Memorandum] 

Secretary  of  the  Air  Force 

2009 

32 

Air  Force  acquisition  &  technology  energy  plan 

Assistant  Secretary  of  the  Air  Force  for 
Acquisition  (SAF/AQ) 

2010 

33 

Air  Force  aviation  operations  energy  plan 

Deputy  Chief  of  Staff,  Operations,  Plans,  and 
Requirements  (AF/A3/5) 

2010 

34 

Air  Force  energy  plan 

Assistant  Secretary  of  the  Air  Force  for 
Installations,  Environment,  and  Logistics 
(SAF/IE) 

2010 

35 

Air  Force  infrastructure  energy  plan 

Deputy  Chief  of  Staff,  Logistics,  Installations, 
and  Mission  Support  (AF/A4/7) 

2010 

36 

U.S.  Air  Force  energy  strategic  plan 

United  States  Department  of  the  Air  Force 

2013 

37 

35  th  Commandant  of  the  Marine  Corps  Commandant's 
planning  guidance 

United  States  Marine  Corps 

2010 

38 

Marine  Corps  vision  and  strategy  2025: 

Implementation  planning  guidance 

United  States  Marine  Corps 

2008 

39 

United  States  Marine  Corps  expeditionary  energy 
strategy  and  implementation  plan:  Bases  to  battlefield 

United  States  Marine  Corps  Expeditionary 

Energy  Office 

2011 

40 

Exec.  Order  No.  13423 

United  States  White  House2 

2007 

41 

Exec.  Order  No.  13514 

United  States  White  House2 

2009 

42 

National  security  strategy 

United  States  White  House  Office 

2010 

43 

Blueprint  for  a  secure  energy  future 

United  States  White  House  Office 

2011 

44 

Energy  program  for  security  and  independence 

United  States  Department  of  the  Navy 

2010 
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Figure  1:  A  hierarchical  representation  of  the  U.S.  official  documents  reviewed 

Our  primary  source  of  information  about  stakeholders’  preferences  with  respect  to  energy 
decisions  is  a  broad  set  of  DoD  strategic  guidance  documents.  Parnell,  Conley,  Jackson, 
Lehmkuhl,  and  Andrew  (1998)  refer  to  the  fonnulation  of  objectives  based  on 
stakeholder-approved  documents  as  the  “gold  standard”  (p.  1336)  approach  to  developing 
multiple-objective  value  models.  In  this  case,  there  are  many  decisions  that  involve 
energy,  ranging  from  the  highest-level  diplomatic  decisions  that  affect  risk  of  conflict  and 
access  to  energy  sources  to  daily  operational  decisions  such  as  how  fast  to  drive.  We  take 
the  perspective  that,  despite  the  wide  range  of  decision  contexts,  the  values  of  individuals 
within  DoD  are  fundamentally  aligned,  and  differences  among  objectives  definitions  are 
a  function  of  differences  in  emphasis  and  expression,  due  to  different  roles  within  the 
organization  as  discussed  in  Section  4. 

3.2  Criteria  for  Identifying  Objectives 

We  develop  a  comprehensive  set  of  energy  objectives  relevant  to  DoD  that  may  be  used 
as  the  basis  for  communication  and  for  developing  a  set  of  comparable  metrics.  We  do 
not  seek  to  define  a  set  of  objectives  to  be  used  in  evaluating  any  specific  decision 
problems,  nor  to  define  precisely  measurable  attributes  of  specific  policy  or 
implementation  alternatives.  Rather,  our  primary  purpose  is  to  clarify  the  relationships 
among  issues  of  concern  as  defined  by  various  organizations  within  DoD.  We  develop 
qualitative  definitions  of  objectives  that  capture  many  issues  of  concern  currently 
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expressed  in  different  ways  and  in  different  contexts.  The  most  important  criterion  for  our 
set  of  objectives  is  that  it  should  be  comprehensive,  capturing  all  the  energy-related 
considerations  that  any  of  the  documents  identified  as  important;  i.e.,  “complete”  in 
Keeney’s  (1992)  terminology. 

While  many  strategy-defining  processes  in  DoD  tend  to  be  expansive — identifying 
important  considerations  and  describing  them — the  work  in  this  report  includes  a 
consolidation  and  pruning  step  to  develop  a  set  of  objectives  that  is  both  essential  and 
nonredundant.  We  ensure  that  each  objective  conveys  independent  information,  while 
keeping  the  set  manageable  and  meaningful.  In  addition  to  completeness  and 
nonredundancy,  we  want  the  objectives  on  our  list  to  be  relevant.  By  relevant,  we  mean 
that  the  objectives  are  influenced  by  decisions  that  may  be  evaluated  using  this 
framework  and  that  they  are  important  to  the  stakeholders.  At  this  stage,  we  did  not  seek 
to  define  objectives  that  are  measurable  (precisely  defined  and  quantifiable)  and 
operational  (measurable  in  a  practical  sense).  However,  there  are  widely  used  measures 
that  are  associated  with  some  of  the  objectives,  as  discussed  in  Section  5. 

3.3  Types  of  Objectives 

While  we  keep  the  objectives  at  a  relatively  high  level  and  do  not  attempt  to  develop 
metrics  suitable  to  specific  decisions,  following  Keeney  (1992),  we  do  distinguish  among 
three  types  of  objectives: 

•  means  objectives  -  objectives  that  are  pursued  because  they  are  highly 
related  to  more  fundamental  objectives,  but  may  be  easier  to  influence 
directly  and/or  to  measure  than  fundamental  objectives; 

•  fundamental  (ends)  objectives  -  objectives  that  are  central  to  a  decision 
context;  these  define  why  a  decision  exists  and  what  the  decision  maker  is 
trying  to  achieve  in  a  particular  decision  context;  and 

•  strategic  objectives  -  highest-level  objectives  that  are  fundamental  to  an 
organization;  there  are  no  more-fundamental  reasons  for  the  pursuit  of 
these  objectives  and  they  cannot  be  redefined  as  means  objectives  by 
association  with  any  more-fundamental  objectives  elsewhere  in  the 
organizational  hierarchy. 

Means  objectives  often  reflect  influence,  by  which  we  do  not  mean  causal  influence,  but 
rather  a  relationship  implied  by  reality  trade-offs.  The  term  “trade-offs”  is  used  in  two 
ways:  in  VFT  specifically,  and  multiple-objective  decision  analysis  more  generally,  we 
often  refer  to  preference  trade-offs,  which  are  value  exchanges  that  stakeholders  or 
decision  makers  would  be  willing  to  make  in  choosing  an  alternative.  For  example,  if  a 
decision  maker  is  willing  to  reduce  an  armored  vehicle’s  maximum  speed  from  70  miles 
per  hour  to  55  miles  per  hour  in  exchange  for  increasing  its  operational  range  from 
300  miles  to  400  miles,  then  that  describes  a  preference  trade-off. 

A  second  type  of  trade-off  is  imposed  by  constraints  of  the  real  world.  If  the  vehicle 
designers  say  that  reducing  the  engine  size  so  that  the  maximum  speed  decreases  from 
70  miles  per  hour  to  55  miles  per  hour  will  increase  its  operational  range  from  300  miles 
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to  400  miles,  then  that  is  a  reality  trade-off.  Means  objectives  are  often  selected  based  on 
reality  trade-offs — for  example,  we  might  care  little  about  a  vehicle’s  weight  as  a 
fundamental  objective,  but  we  might  know  that  the  ability  to  deploy  the  vehicle  is  lower 
for  very  heavy  vehicles  (a  reality  trade-off)  and  that  the  fuel  efficiency  and  operational 
range  are  reduced  for  heavier  vehicles  (another  reality  trade-off). 

Fundamental  objectives  describe  issues  that  are  of  direct  concern  to  the  decision  makers. 
Means  objectives  describe  issues  that  are  proxies;  they  are  important  to  the  decision 
maker  primarily  because  they  influence  performance  on  one  or  more  fundamental 
objective.  This  distinction  becomes  crucial  in  later  stages  of  a  decision  analysis; 
quantitative  representations  of  preferences  should  be  developed  using  fundamental 
objectives.  Keeney  (2002)  explains  that  evaluating  trade-offs  using  means  objectives 
rather  than  fundamental  objectives  can  lead  to  flawed  decisions.  See  Keeney  (1992)  for  a 
more  detailed  discussion  of  means  objectives. 

The  distinction  between  fundamental  and  means  objectives  depends  on  the  decision 
context  and,  therefore,  some  objectives  that  might  be  considered  fundamental  at  one  level 
of  an  organization  for  a  more  limited  decision  may  be  simply  means  objectives  at  a 
higher  level  of  the  organizational  hierarchy  where  decision  problems  have  a  wider  scope. 
At  higher  levels,  decision  makers  look  at  longer  time  horizons  for  both  the  impacts  and 
implementation  of  decisions.  They  can  also  influence  more  decision  variables  over 
larger  ranges. 

For  example,  at  the  national  level  (the  president  and  Congress),  the  allocation  of 
resources  to  military  capability,  diplomacy,  and  international  aid  are  reasonable  decision 
variables  to  consider.  At  DoD  level,  the  size  of  each  service  five  or  ten  years  in  the  future 
are  appropriate  decision  variables.  At  the  Navy  level,  the  number  and  type  of  ships  are 
appropriate  decision  variables.  The  scope  of  alternatives  under  consideration  affects 
which  objectives  are  fundamental  to  the  given  decision  problem  and  which  are  means  to 
influence  those  more  fundamental  objectives. 

This  implies  that  the  categorization  of  fundamental  and  means  objectives  should  be 
expected  to  differ  across  the  documents  we  reviewed.  Since  our  purpose  is  to  provide  a 
common  set  of  objectives  for  DoD  across  many  decision  contexts,  we  take  a  high-level 
perspective  for  distinguishing  between  fundamental  and  means  objectives.  We  define  as 
fundamental  those  objectives  that  are  fundamental  at  the  Secretary  of  Defense  and 
Service  Secretary  level. 
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4.  RESULTS 


We  identify  12  unique  objectives  that  are  of  concern  to  many  of  the  stakeholders.  Six  are 
strategic  at  the  national  or  DoD  level,  while  the  rest  are  means  objectives  at  the  DoD 
level,  but  may  be  fundamental  at  the  operational  level.  Each  is  included  implicitly  or 
explicitly  in  several  of  the  source  documents.  Table  A.l  in  the  appendix  indicates  which 
objectives  are  included  in  which  documents,  and  Table  A.2  provides  a  quote  or  brief 
explanation  showing  where  in  each  document  the  objective  is  mentioned. 

Following  an  explanation  of  each  objective,  we  discuss  why  others  that  may  appear 
obvious  are  not  included.  Some  are  redundant  or  otherwise  unnecessary;  others  are 
defined  as  appropriate  to  higher  levels  in  DoD.  Further  discussion  of  how  to 
operationalize  these  definitions  is  included  in  Section  5. 

4.1  Relationships  Among  Objectives 

The  objectives  are  organized  into  a  strategic  objectives  hierarchy  and  a  means-ends 
objectives  network  in  Figure  2  (see  Keeney,  2007,  for  definitions  of  objectives 
hierarchies  and  networks).  There  are  three  tiers  in  the  strategic  objectives  hierarchy, 
which  reflect  the  differing  perspectives  of  the  national,  DoD  strategic,  and 
implementation  levels.  For  example,  while  maximizing  assurance  is  a  fundamental 
objective  from  an  operational  perspective,  it  is  a  means  objective  at  the  more  strategic 
levels,  where  it  is  an  issue  of  concern  because  it  is  related  to  capability  and  vulnerability. 
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In  this  diagram,  an  arrow  indicates  that  a  given  objective  defines  or  influences  another 
objective.  Similarly,  the  lack  of  an  arrow  between  two  objectives  indicates  that  there  is  no 
significant  relationship  between  the  two.  For  example,  maximizing  the  use  of  nonfossil 
sources  is  desirable  because  of  its  impact  on  two  fundamental  objectives;  it  reduces 
threats  by  decreasing  reliance  on  foreign  sources  of  fossil  fuels  and  increases 
environmental  quality  by  reducing  combustion  of  fossil  fuels,  which  releases  pollution. 
While  it  may  affect  other  fundamental  objectives  as  well,  these  two  objectives  are  the 
primary  reasons  that  stakeholders  value  the  use  of  nonfossil  sources. 

4.2  National  Strategic  Objectives 

At  the  national  level,  three  objectives  reflect  the  primary  issues  of  concern  with  respect  to 
defense  energy:  maximizing  security,  minimizing  cost,  and  maximizing  environmental 
quality. 

4. 2. 1  Maximize  Security 

The  term  “security”  is  mentioned  in  connection  with  energy  in  19  of  the  44  reviewed 
documents;  however,  none  explicitly  defines  it.  We  define  security  in  terms  of  the 
lower-level  objectives  that  compose  it  (see  Figure  2),  specifically  (as  detailed  in 
Section  4.3)  capability,  vulnerability,  and  threats. 
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4.2.2  Minimize  Cost 


Cost  is  a  summary  of  resources  expended,  in  this  case,  to  provide  energy  and,  ultimately, 
capability.  Minimizing  cost  is  important  because  resources  expended  for  one  purpose  are 
not  available  for  other  purposes  within  DoD,  federal  government  activities,  and  the  nation 
as  a  whole. 

4.2.3  Maximize  Environmental  Quality 

Environmental  quality  refers  to  health  of  ecosystems,  preservation  of  ecosystem  services, 
natural  land,  and  limiting  toxicity  to  humans  and  other  animals  and  plants.  Greenhouse 
gas  (GHG)  emissions  and  other  pollution  are  the  most  relevant  to  energy-related 
decisions. 

4.3  Defense  Strategic  Objectives 

As  indicated  in  Figure  2,  the  objectives  cost  and  environmental  quality  propagate  down 
from  the  national  level.  Environmental  quality  is  mentioned  frequently  in  DoD 
documents,  but  with  no  further  elaboration  beyond  that  in  the  national-level  documents. 
The  only  key  difference  we  would  expect  with  respect  to  cost  is  that  some  types  of 
costs — those  not  borne  by  DoD  directly — would  be  excluded  from  discussions  at  this 
level.  The  objective  to  maximize  security,  which  is  the  primary  purpose  of  DoD, 
however,  is  defined  by  decomposition. 

4.3.1  Maximize  Capability 

Capability  is  the  all-encompassing  tenn  for  the  ability  to  “confront  and  defeat  aggression 
anywhere  in  the  world,”  according  to  DoD  (2012,  p.  4,  [21]).  It  includes  many 
subcapabilities,  and  could  be  defined  by  breaking  it  down  into  objectives  such  as 
maximizing  rate  of  airlift  transportation,  maximizing  seaborne  missile  capability,  etc.  Not 
all  capabilities  relate  to  combat.  For  example,  humanitarian  aid  and  disaster  response  is  a 
noncombat  capability  that  enhances  national  (and  global)  security.  Thus,  we  did  not 
narrow  capability  to  combat  capability  only,  although  combat  capability  receives  more 
emphasis  in  DoD.  Combat  capability  objectives  such  as  agility,  stealth,  endurance,  and 
autonomy  are  highly  related  to  energy-related  objectives,  as  indicated  in  Figure  2.  We 
discuss  the  challenges  of  defining  and  measuring  capability  further  in  Section  5. 

4.3.2  Minimize  Vulnerability 

Vulnerability  refers  to  both  the  potential  to  be  subject  to  attacks  or  disruptions  as  well  as 
the  magnitude  of  their  impact  if  they  occur.  The  very  first  sentence  in  the  Navy  Energy 
Vision  indicates  that  “over-reliance  on  petroleum  is  a  critical  strategic  vulnerability  for 
the  Navy”  (Chief  of  Naval  Operations  [CNO],  2010,  p.  2,  [26]).  The  importance  of 
sustaining  energy  supply  to  maintain  capability  makes  DoD’s  energy  logistics  a  potential 
target  for  attempts  to  reduce  access  to  sources  and  thus  cause  disruptions  to  the  logistic 
network  for  fuel  and/or  electrical  power. 
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4.3.3  Minimize  Threats 


Threats  are  sources  of  conflict  or  attack  on  U.S.  interests.  The  reviewed  documents 
indicate  that  the  DoD  energy  profile  directly  affects  threats  with  references  to  the 
possibility  of  conflict  arising  over  assuring  access  to  energy  supplies,  and  to  the 
constraints  on  U.S.  foreign  policy  imposed  by  a  need  to  maintain  access.  The  National 
Military  Strategy  (United  States  Joint  Chiefs  of  Staff,  2011,  p.  3  [19])  explains: 

Energy-state  relationships  will  intersect  geopolitical  concerns  as  state-run 
companies  will  control  an  increasing  share  of  the  world’s  hydrocarbon  resources 
and  the  persistent  challenge  of  resource  scarcity  may  overlap  with  territorial 
disputes. 

4.4  Implementation-Level  Objectives 

At  the  implementation  level,  we  define  six  additional  objectives. 

4. 4. 1  Maximize  Assurance 

Assurance  refers  to  the  availability  of  energy  when  and  where  it  is  needed  for  a  given 
mission.  It  will  often  need  to  be  defined  relative  to  a  given  geographic,  temporal,  or 
mission  scope,  but  may  be  quantified  in  general  as  the  probability  that  energy  demanded 
by  the  warfighter  is  supplied  when  and  where  it  is  needed. 

4.4.2  Maximize  Nonfossil  Sources 

This  objective  refers  to  the  ability  to  obtain  and  use  energy  from  sources  other  than  fossil 
fuels,  such  as  solar,  wind,  or  biofuels,  and  even  nuclear  energy.  These  sources  are  often 
tenned  “alternative”  or  “renewable”  (except  nuclear).  This  objective  is  important  because 
it  diversifies  energy  sources,  and  thus  reduces  vulnerability  to  supply  disruptions  and 
price  volatility.  It  also  reduces  dependence  that  may  be  exploited  geopolitically. 

4.4.3  Minimize  Consumption 

Consumption  is  the  total  quantity  of  fuel,  power,  or  energy  used.  It  may  be  summarized 
in  units  of  energy  or  in  power  units  (over  some  given  time  period)  or  may  be  broken 
down  by  location  of  demand,  purpose,  or  form  (e.g.,  by  fuel  type). 

4. 4. 4  Minimize  Attrition 

Attrition  is  the  loss  of  people  and  platforms.  A  good  argument  could  be  made  for 
including  this  objective  as  part  of  cost,  but  it  is  also  relevant  in  that  lost  assets  cannot  be 
replaced  immediately,  which  negatively  affects  assurance  in  the  short-term,  resulting  in 
decreased  capability  and  increased  vulnerability. 
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4. 4. 5  Minimize  Logistic  Requirements 

In  addition  to  fuel,  logistic  activities  consume  other  resources,  such  as  spare  parts,  food 
and  water  for  personnel,  etc.  Logistic  operations  impose  additional  organization  and 
management  challenges,  and  are  substantial  enough  in  military  operations  to  be 
considered  separately  from  cost  minimization. 

4. 4. 6  Maximize  Motivation/Culture 

In  the  context  of  this  report,  this  objective  refers  to  the  awareness  of  and  concern  for 
improving  energy-related  perfonnance  with  respect  to  all  of  the  other  objectives.  It  is 
emphasized  in  several  of  the  source  documents,  especially  Air  Force  and  Marine  Corps 
documents,  and  we  believe  it  is  important  enough  to  constitute  a  separate  objective.  In  a 
speech  in  May  2013,  Secretary  of  the  Navy  (SECNAV)  Mabus  illustrated  the  importance 
of  motivation  and  culture  in  supporting  all  other  objectives: 

All  the  technology,  all  the  engineering,  all  these  advances,  are  terrific  but  I  think 
the  best  part  is  watching  how  quickly  our  Sailors  and  Marines  have  adapted  to  this 
new  technology  and  have  embraced  this  sort  of  change.  There  is  a  culture  change 
that’s  going  on  in  the  Navy  and  Marine  Corps.  It  is  happening  ‘on  the  deckplates’ 
as  we  say  in  the  Navy,  as  Sailors  and  Marines  come  to  grips  with  the  fact  that 
these  programs  help  them  become  better  warfighters.  That’s  the  reason,  in  the 
end,  that  we  are  doing  this.  .  .  .  The  main  reason  [the  Engineering  Officer]  was 
proud  of  MAKIN  ISLAND  was  watching  the  junior  Sailors  in  those  engineering 
spaces  innovate  and  compete  to  find  who  could  save  the  most  fuel.  These  Sailors, 
who  live  and  work  in  the  engine  rooms  every  single  day,  understand  their  ship 
better  than  anyone  else  and  they  were  coming  to  him  saying  ‘Boss,  I’ve  got  a  way 
we  can  do  this  better.’  Those  Sailors  were  making  that  ship  a  better  warfighting 
platform. 

4.5  Redundant  Objectives 

As  discussed  earlier,  a  key  criterion  for  a  set  of  strategic  objectives  is  completeness.  We 
maintain  that  our  chosen  set  of  objectives  captures  all  the  essential  objectives  of  energy- 
related  decisions  in  DoD  with  minimal  redundancy.  There  are  several  objectives  that 
were  articulated  in  many  of  the  reviewed  documents  that  are  deliberately  excluded  from 
this  set.  In  this  section,  we  discuss  in  more  detail  the  way  in  which  they  are  still  captured 
by  our  objectives  set. 

4. 5. 1  Energy  Security 

Most  of  the  documents  reviewed  include  the  tenn  “energy  security,”  but  do  not  define  it. 
Those  that  did  defined  it  in  a  number  of  different  ways,  and  each  definition  is  composed 
of  one  or  more  (usually  more)  of  the  objectives  in  our  set.  For  example,  the  Navy  Energy 
Vision  (CNO,  2010,  p.  4,  [26])  defines  energy  security  as  “having  assured  access  to 
reliable  and  sustainable  supplies  of  energy  and  the  ability  to  protect  and  deliver  sufficient 
energy  to  meet  operational  needs.” 
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This  definition  of  “energy  security”  is  very  tightly  linked  to  assurance.  In  addition  to 
specifying  that  security  means  “assured  access,”  it  includes  the  adjective  “reliable,” 
indicating  that  the  reason  for  being  able  to  protect  and  deliver  energy  is  to  ensure  its 
availability  to  meet  the  mission,  i.e.,  ensuring  logistics.  The  means  objective  to  minimize 
logistic  requirements  also  contributes  to  “energy  security”  by  the  above  definition. 

The  Army  defines  energy  security  similarly,  but  explicitly  brings  in  the  objective  of  using 
fuel  from  nonfossil  sources.  In  the  Anny  Energy  Security  Implementation  Plan  (The 
Anny  Senior  Energy  Council  and  the  Office  of  the  Deputy  Assistant  Secretary  of  the 
Anny  for  Energy  and  Partnerships,  2009,  p.  1,  [2]),  energy  security  is  defined  as: 

.  .  .  preventing  loss  of  access  to  power  and  fuel  sources  (surety),  ensuring 
resilience  in  energy  systems  (survivability),  accessing  alternative  and  renewable 
energy  sources  available  on  installations  (supply),  providing  adequate  power  for 
critical  missions  (sufficiency),  and  promoting  support  for  the  Anny’s  mission,  its 
community,  and  the  environment  (sustainability). 

Often  “energy  security”  is  used  to  encompass  all  other  values.  Roughead,  Carl,  and 
Hernandez  (2012)  go  so  far  as  to  say  that  “Broadly,  across  the  country,  energy  security 
and  national  security  are  increasingly  being  seen  as  one  and  the  same”  (p.  viii).  “Energy 
security”  might  best  be  interpreted  as  the  highest  objective  for  energy-related  decisions  in 
DoD  and,  therefore,  defined  by  decomposition  into  the  other  objectives  in  each 
document.  In  this  sense,  it  is  captured  by  our  set  of  objectives. 

4.5.2  Efficiency 

Efficiency,  which  we  define  as  a  measure  of  the  ratio  of  a  desired  output  to  inputs,  is  an 
objective  cited  frequently  in  the  reviewed  documents.  Sometimes  it  is  unitless,  as  when 
both  numerator  and  denominator  are  in  units  of  energy  (e.g.,  British  thennal  units  [BTUs] 
or  gallons  of  fuel),  and  the  numerator  is  the  energy  coming  out  of  a  process  (e.g.,  a 
battery),  while  the  denominator  is  the  energy  going  in.  Sometimes  efficiency  is  a  measure 
of  transformation  of  an  input  to  an  output,  for  example  miles  covered  (output)  per  unit  of 
fuel  consumed  (input). 

In  either  case,  if  both  the  output  (numerator)  and  input  (denominator)  are  represented  in 
the  objectives  set,  then  efficiency  would  be  redundant.  Since  energy  consumption  (the 
denominator  in  energy  efficiency  measures)  is  already  in  the  objective  set,  and  other 
desired  outputs  (primarily  capability)  are  included  in  the  objective  set  as  well,  energy 
efficiency  is  a  redundant  objective,  and  is  excluded  from  the  set. 
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5. 


DISCUSSION 


5.1  Measuring  Objectives 

In  order  to  compare  alternatives  in  energy-related  decisions,  it  is  important  to  be  able  to 
assess  each  alternative’s  achievement  of  the  relevant  objectives,  ideally  using 
unambiguous  quantitative  measures.  Measuring  objectives  is  a  prerequisite  to 
communicating  effectively  about  the  relative  importance  of  the  various  objectives,  which 
are  often  competing — for  example,  alternatives  with  higher  capability  (speed,  payload, 
and  armor)  often  require  higher  fuel  consumption',  hence,  the  objectives  to  maximize 
capability  and  minimize  consumption  are  competing.  Although  stakeholders  often  make 
statements  about  the  relative  importance  of  objectives,  such  as  “cost  and  effectiveness  are 
equally  important,”  without  a  clear  statement  of  the  measurement  scales  and  ranges  of 
trade-offs,  such  statements  are  meaningless. 

Quantitative  measures  are  particularly  important  in  large  organizations  with  many, 
distributed  decision  makers.  It  is  difficult  to  ensure  that  preference  trade-offs  are 
consistent  across  decision  makers  without  some  kind  of  quantitative  guidance,  such  as 
there  could  be  organization-wide  guidance  about  how  much  money  can  (and  should)  be 
spent  per  unit  of  reduction  of  in  consumption.  In  the  absence  of  specific  guidance,  one 
Naval  facility  could  be  investing  in  lighting  upgrades  that  save  100  mega- watt  hours 
(MWh)  per  year  for  a  cost  of  $30,000,  while  another  facility  passes  up  the  chance  to 
make  cooling  upgrades  that  would  save  100  MWh  per  year  for  a  cost  of  $20,000.  One  of 
the  drawbacks  of  qualitative  rating  scales  is  that  they  can  be  interpreted  differently  by 
decision  makers  within  the  organization. 

Two  objectives — maximize  capability  and  minimize  threats — are  the  most  important  at 
the  defense  strategic  level,  but  are  also  very  difficult  to  define  and,  therefore,  to  measure. 
Tellis,  Bially,  Layne,  and  McPherson  (2000)  perfonned  a  study  about  measuring  national 
power  and  emphasized  in  their  results  that  one  or  two  individual  metrics  could  not 
capture  national  power,  or  military  capability.  Tellis  et  al.  (2000)  stated:  “Military  threats, 
geography,  and  alliances  also  help  shape  a  country’s  force  architecture  and,  ultimately,  its 
effective  military  capabilities”  (p.  135). 

The  general  problem  of  measuring  capability  for  defense  and  security  is  a  long-standing 
one.  We  have  not  solved  this  problem,  nor  have  we  created  it.  What  we  have  done  is 
documented,  using  language  from  the  strategic  documents  themselves,  that  capability  is 
the  most  important  energy-related  objective  for  DoD;  many  of  the  others  are  means 
objectives  intended  to  support  capability. 

While  capability  is  not  always  explicitly  cited  as  an  objective  in  the  documents,  it  is  often 
mentioned  or  implied  as  a  constraint  on  the  pursuit  of  other  objectives.  For  example,  the 
OES  (ASD[OEPP],  201 1,  p.  3,  [18])  states:  “It  is  implicit .  .  .  that  military  energy  security 
enhances  and  does  not  sacrifice  other  operational  capabilities.” 
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5.1.1  Decomposition 


A  useful  tool  for  defining  and  measuring  objectives  that  are  seemingly  hard  to  quantify  is 
decomposition.  We  illustrated  this  in  Section  4.3  by  decomposing  the  fundamental,  but 
hard-to-define,  objective  security  into  lower-level  objectives  threats,  capability,  and 
vulnerability,  as  shown  in  Figure  2.  That  means  that  if  we  decrease  threats  and 
vulnerability,  and  increase  capability,  we  will  have  increased  security. 

Other  measures  that  are  relatively  easier  to  measure  may  also  benefit  from 
decomposition.  For  example,  cost  might  be  broken  down  based  on  the  types  of  resources 
consumed — e.g.,  consumption  of  labor  or  use  of  logistic  platforms  in  the  field  might  be 
accounted  for  separately  from  monetary  expenditures.  The  field  of  cost  estimation 
includes  quite  a  bit  of  work  on  rational  summary  measures  of  cost  that  capture  various 
cost  types. 

5. 1. 2  Natural  Measures 

The  means  objectives  suggest  a  few  natural-units  measures  that  are  relatively 
straightforward  and,  in  some  cases,  comparable  across  organizational  units. 

Consumption  may  be  the  simplest  objective  to  measure,  as  discussed  earlier,  in  units  of 
energy,  such  as  BTUs  or  MWh,  or  barrels  (bbl)  of  fuel.  However,  the  importance  of 
consumption  may  differ  based  on  where  it  occurs — e.g.,  reducing  energy  consumption  in 
a  forward-deployed  environment  may  be  substantially  more  valuable  than  the  same 
reduction  at  an  installation  in  the  United  States.  Consumption  may,  therefore,  need  to  be 
decomposed  by  type — fuel  versus  power — and  by  location,  and  perhaps  by  wartime, 
peacetime,  or  some  other  category. 

While  attrition  may  be  measured  in  natural  units — e.g.,  as  a  combination  of  lives  and 
other  assets  lost — the  challenge  with  respect  to  this  objective  is  prediction.  In  retrospect, 
it  may  be  relatively  straightforward  to  estimate  attrition  to  the  logistic  convoys  supplying 
fuel  to  North  Atlantic  Treaty  Organization  forces  in  Afghanistan,  as  in  Eady,  Siegel,  Bell, 
and  Dicke  (2009).  However,  when  decisions  are  made  to  acquire  fuel-consuming  assets 
and  to  deploy  troops  to  this  region,  estimating  attrition  and  its  relationship  with  assets 
and  resources  allocated  to  force  protection  is  a  challenge. 

Arguably,  a  given  attrition  measure — e.g.,  lives  lost — may  be  comparable  across 
organizational  units  and  decision  contexts,  and  equivalent  in  terms  of  preference.  This 
would  imply  preference  trade-offs  with  respect  to  other  objectives — e.g.,  if  stakeholders 
believe  it  is  worth  60,000  bbl  of  F-76  consumption  to  save  one  statistical  life  when 
choosing  an  annored  vehicle,  that  same  preference  relationship  should  apply  to  the 
design  of  a  new  amphibious  landing  craft. 

Assurance  also  suggests  a  natural-unit  measure,  along  the  lines  of  reliability  measures. 
Assurance  may  be  thought  of  as  one  minus  the  probability  of  failing  to  meet  mission 
demand  over  a  certain  period  under  given  circumstances  (to  include  threats),  or  the 
fraction  of  instances  in  which  demand  is  met.  Assurance  measures  are  specific  to  a 
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mission  and,  therefore,  while  they  may  be  comparable  in  some  sense,  they  are  not 
equivalent  across  decision  contexts  or  organizational  units,  because  the  importance  of  the 
mission  and  the  consequences  of  failure  may  differ. 

5.2  Targets 

In  some  cases,  energy  objectives  are  conveyed  implicitly  via  targets.  For  example,  in 
October  2009,  at  the  Naval  Energy  Forum  in  Washington,  D.C.,  SECNAV  Mabus 
introduced  five  energy  targets  for  the  Department  of  the  Navy  (DON)  (Mabus,  2009). 
Briefly,  the  targets  are: 

1 .  Contracts:  include  energy  evaluation  factors  in  contracts; 

2.  Green  Strike  Group:  in  2012,  sail  a  strike  group  on  nuclear  and  biofuel 
power  only,  and  in  2016,  deploy  a  fleet  including  aircraft  flying  on  only 
biofuels; 

3.  Consumption:  Reduce  petroleum  use  by  50%; 

4.  Alternative  Sources:  Half  of  shore-based  energy  produced  on-installation 
and  from  nonfossil  sources  by  2020;  and 

5.  Alternative  Sources:  Half  of  all  DON  energy  from  nonfossil  sources  by 
2020. 

In  general,  targets  are  specified  with  respect  to  an  objective,  often  a  means  objective  at 
the  strategic  level  (like  consumption),  which  becomes  a  fundamental  objective  at  the 
implementation  levels.  Targets  may  be  defined  with  respect  to  multiple  objectives — e.g., 
the  SECNAV’s  Target  4  describes  both  the  source  ( nonfossil)  and  location  (related  to 
assurance)  of  generation  of  energy. 

There  is  considerable  overlap  with  the  objectives  set  defined  in  Section  3 — in  particular, 
Targets  2,  4,  and  5  primarily  address  the  nonfossil  sources  objective  and  Target  3  clearly 
addresses  a  combination  of  consumption  and  nonfossil  sources. 

Targets  are  defined  in  a  binary  way — either  the  DON  will  be  successful  in  meeting  each 
target  or  it  will  fall  short.  There  could  be  different  interpretations  about  details,  such  as 
how  to  measure  the  baseline  for  the  50%  reduction  in  Target  3,  and,  e.g.,  whether  a 
photovoltaic  farm  immediately  outside  an  installation  can  count  as  “on  installation”;  but, 
once  these  definitions  are  clarified,  success  or  failure  in  meeting  the  targets  is  binary. 
Bordley  and  Kirkwood  (2004)  discuss  assessment  of  preferences  in  situations  where 
attributes  are  defined  in  this  way. 

Targets  are  a  policy  tool  often  used  by  high-level  managers  in  an  organization  to  motivate 
decision  makers  at  lower  levels,  thus  influencing  organizational  culture.  They  also  help  to 
focus  the  attention  of  lower-level  personnel  on  important  objectives.  The  SECNAV’s 
targets  have  certainly  been  effective  in  this  respect. 

The  key  difference  between  targets  and  objectives  is  that  targets  specify  a  threshold  of 
achievement  and,  therefore,  the  achievement  is  binary  and,  in  that  sense,  absolute.  In 
seeking  to  implement  the  strategy  (meet  the  targets),  there  is  no  guidance  about  what 
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other  considerations  might  be  balanced  against  the  objectives  specified  in  the  target.  For 
example,  if  running  on  biofuels  requires  reducing  maximum  speed  of  some  vessels  in  the 
fleet,  or  if  it  contributes  more  to  global  warming  than  fossil  fuels,  is  that  a  choice  that  is 
consistent  with  the  SECNAV’s  priorities? 

Another  challenge  for  the  decision  makers  is  that  most  decisions  will  not  be  make-or- 
break  with  respect  to  the  targets.  That  is,  most  decisions  will  not  individually  determine 
whether  or  not  a  target  is  met.  Therefore,  it  may  be  hard  to  evaluate  the  importance  of 
competing  objectives  in  making  each  decision,  ft  would  be  ideal  to  carry  out  a  further 
step  in  the  strategic  objectives  setting  process  to  provide  guidelines  about  appropriate 
trade-offs  among  objectives. 

5.3  Differences  Across  Services 

In  addition  to  the  differences  by  level  discussed  earlier,  there  are  noticeable  differences  in 
stated  objectives  among  the  individual  services.  We  reviewed  a  total  of  23  service-level 
documents:  7  Army  documents,  7  Navy  documents,  3  Marine  Corps  documents,  and  6 
Air  Force  documents.  The  Air  Force  documents  listed  42  energy-related  objectives, 
which  is  more  than  the  other  services.  This  is  perhaps  because  the  Air  Force  uses  more 
fuel  than  the  rest,  consuming  64%  of  all  fuel  used  by  DoD  in  Fiscal  Year  2008,  according 
to  the  2010  Air  Force  Energy  Plan  (Assistant  Secretary  of  the  Air  Force  for  Installations, 
Environment,  and  Logistics,  [34]).  The  Navy  documents  listed  39  objectives,  the  Anny 
documents  listed  26  objectives,  and  the  Marine  Corps  documents  listed  12  objectives. 
Differences  can  be  seen  in  Tables  2  and  3,  which  show  the  number  of  service-level 
documents  in  which  each  objective  appears. 

Table  2:  Appearance  of  national  and  defense  strategic  objectives  in  service-level 

documents 
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Table  3:  Appearance  of  implementation  level  objectives  in  service-level  documents 


ImplemcatatioB  Level  Objectives 


if  of 

Docameats 

Maximize 

Assaraace 

Miaimize 

Attritioa 

Miaimize 

Logistic 

Reqiimeats 

Maximize 

Noafossil 

Soarces 

Miaimize 

Coasamptioa 

Maximize 

Molivatioa 

All  Services 

23 

10 

2 

8 

17 

16 

13 

Army 

7 

2 

0 

3 

3 

3 

3 

Navy 

7 

4 

2 

3 

6 

4 

2 

Marine  Corps 

3 

0 

0 

1 

2 

3 

2 

Air  Force 

6 

4 

0 

1 

6 

6 

6 
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While  all  the  services  have  a  high-level  focus  on  maximizing  capability,  it  is  mentioned 
most  frequently  in  the  documents  produced  by  the  Anny  and  the  Navy.  Logistic 
requirements  are  also  referenced  most  by  the  Army  and  the  Navy.  The  Navy  and  the 
Air  Force  share  a  focus  on  environmental  quality  and  the  use  of  nonfossil  sources.  The 
Air  Force  places  more  emphasis  than  the  other  services  on  motivation  and  developing  a 
culture  of  energy  awareness  and  reducing  consumption.  The  Marine  Corps  is  particularly 
focused  on  a  “lean”  (frugal)  culture,  also  reducing  consumption. 
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6. 


CONCLUSION 


This  report  provides  a  systematic  review  of  a  large  and  broad  set  of  DoD  strategic 
documents  that  provide  guidance  for  DoD  energy  decisions.  There  has  been  strong  top- 
down  support  for  energy  transformation  in  DoD,  as  evidenced  by  these  documents. 
However,  the  work  of  translating  this  guidance  into  decisions  that  will  produce  increasing 
energy  security  is  ongoing.  By  explicitly  defining  a  concise,  comprehensive,  and  coherent 
set  of  objectives,  this  report  provides  an  important  contribution  to  that  process.  This  gives 
analysts  and  decision  makers  a  common  language,  and  a  reference  point,  for  identifying 
decision-specific  objectives  and  metrics  and  communicating  preference  trade-offs. 
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APPENDIX. 


OBJECTIVES  MATRICES 


Table  A1  lists  the  12  objectives  across  the  top  and  the  44  documents  reviewed  down  the 
left  side.  If  an  objective  was  discussed,  explicitly  or  implicitly,  in  a  given  document,  there 
is  a  check  (“a/”)  in  the  corresponding  box. 
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Table  Al:  A  matrix  showing  which  objectives  appear  in  each  document,  by  ID  number 
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Tables  A2  and  A3  are  set  up  the  same  way  as  the  previous  chart,  but  the  cells  contain 
quotes  about  the  objectives  from  the  given  document.  Table  A2  contains  National  and 
Defense  Strategic  Objectives,  and  Table  A3  contains  Implementation-Level  Objectives. 
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Table  A2:  Quotes  referring  to  national  and  defense  strategic  objectives,  by  document 


ID 

I'n  Ml  ■! 

UhabtCrt 

Unapt  Cap  ahiSly 

Uhapr^toi  i  ih  it] 

IT  Threat! 

1 

SetukanaoaSenefktac.ne 

P  4  "  to  aeet  tht-<c  chito.ages,  we  ne 

P.  9  31a  i  i^xbniftrioaadp 

P.t  ~  Stii^tocaAray  opadinnd 

Arayshafc^yfor 

tnfn^r  haw  we  fight,  hew  we  h™, 
havwedobaes,  ad  haw  we  adrnt 
wh  otoec  ii  order  to  co^a^Iy  ajiuve 
ad  jaovidi:  fix  (hi:  Ndioas  sneaky’ 

and  opadkw  byi^giati^  (he  janc^des 
ad  jaachces  of  setoriiUy' 

c^attybyiedac^  oa  .:.v-.«:*d 
footjad  Ano^h  aore  safaUe 

y  "“EV  sccmity  — i4*‘-"“id- 

P  I  aeiaf  cfTkiearins  ad  lowoi^ 

P  ■  ESG  5.  Redaced  adverse  intact;  a 

(he  aviro^o^  (elaborated  cap  4) 

P  a  ESG  2.  Increased  energy  efficiency 

P.  I  ianpfionof  cnhcdpowia  and  foe  1 

acw:y  AxheAnyadfiee^itoA  fatal 

oap-4) 

P.  a  Thffle  (energy  secaty  gods) 

[irac^ie  toa(  toe  ^nuveaaks  achieved 
:todl  not  lead  (oiedachoa  ia  opidinai 

c^**y  ’ 

■  rfra|feA  ihaiajiai  Sach  a  11. '4 

iddraedbyi  core  xcae  oergypodiioa 

and  untojuk." 

co^^ae  to  be  a  |dorityfbr  fntae 

3 

Entagy  secaity.  Any|iiniyndatcal 
^xukve  itodcij 

Us:  ol  (he  Army's  SU^K 

Sysfen  (SfwE)  to  kick  AmyEnagy 
Secadytajleaent den  Strategy  (AES  IS) 
pafooKe  IkfoaitoiP^nl 

Aia  y  imigy  n^njiric  llaiotaahoa  r^x’i] 

ESG  5.  Redace  advene  t^xb  a  toe 

P.  1  'the  .ArwyEatagySecaityMxaoais 

(o  «k  fxrsgy  is  a  key  coaadaahon  for 
alAiay  activities  toredace  deaad, 
iauox  efhaocy,  se  *  d  fendive  soaces, 
and  erode  a  cdtai:  of  edeq^yaccoadabtoty 
wUe  la  trn^,  or  eitoaacing  cpcidnd 
r^Ailiii  * 

ESG  1  lueiv:  taagyef  f i curacy  across 
dl  |4dfotas  aad  (wihrt« 

6 

Sqxx%  toe  uac*  Mt  opaikoal 
aagyPAam^l 

P.  1  "M's  dont  luiasq;  oa  forces' 

cadaao:.  aore  letod,  aad  redact^ 

(k^nofBixBfwwaid^toea 
lives  for  aore  fteL" 

7 

The  proposed  chi^e  sUe^yto  ewfced 

P  4  The  papose  of  tas  cdtae  change 

iatidiveiigiiih^ede^ysfcnianMipeto 
etoace  toe  Amy's  ddky  to  project  al 
SEfenpowa  to  a  i  i  a|h  h  ib  ewid  ad 
latae  a:ixai  lad  state  god  3. 
r i»iiiii  i  1  i  i  to  cronkviiy  no:  and 

levoage  ae^yiesjacs,  ia  co^ackoa 
wkhadtaa.-lurioaces,  to  incna.i: 
c^dnldy  to  coadact  opoaioa,  wide  ako 
lal^;  a  cracky  (o  nfapi  to  fatae 

P  1 0  ’The  chale^e  is  to  saccmstdfy 
co^iete  addons  whde  rodaerng 
opeiadoad  aad  Irlnl  'r^n  idddes 
axoadd  wt to  ddivui^  enag  y  usoaos' 

t 

Dejatae^  of  Deface  e«^yrfid:^y 

Tead^  an  dd  dog  wew  kicks 

P.  53  To  i^auve  eaeigysecaky  (he  DGD 
needs  a  crapirhfirir  EaagySkdegy 

fcto 

■  ln|imn  i  NXo«d  Secanty by decitz^r 
US  dqieadace  a  fore^n  od 

■  I'raots  Reseanh  fix  fntae  «sgy 
secaky" 

P  30  The  DoD  aeeds  a  EaogyStntegy 

■  is  fiscdyrespoKdile  to  (heAaeriraa  In 
fmyn- 

P  30  ’The  DoDneecte  a  EneigyStnfeyy 

■  Protect  toe  oninaad' 

P  30  "the  I)qD needs  mEaeigySfeitegy 

-  Madar  or  iajauves  coabd  c^ddhy" 

P  20  "tajfcdioasofaeProfclea 

V^iddkyr 

See  col  Q  for  defnahoa  of  vdnerdnfity 

P  30  ‘1  to:  DoDaeetfe  a  Ene^ySfeafeyy 
toat... 

■  fa|xtves  Nafeoad  Secadybydeaead^ 
US  dqsodeace  oa  fbtdgaof 

9 

Ide^^  the  "bdbmce  :  Adefece  energy 

PI  We  awk  ledoa^e  deface 

aafy  secai  ty  by  ajiiai^^  sfefB  (o 

P  2  (he  effort  [to  cdace  conaapkoa] 

ca  be  acco^ichedwitoont  redaction  of 
atotay  equally  a  toe  csdk^  force. 

P.  2  a  agariicad peiceatage  of  toe 

uvei^  redachoa  a  bsdae  eaogy  wil 

briny's  fnel  we  <fe" 

Indeed, pas^^  hum  i  i  a  qj,i  i  ua  ^n|din 
andpehoie^n  depiadoLy  wdl  dtaafedy 
mean:  the  coabd  and  a  liad 
capdithtnn  of  toe  DoD." 

pefeole^  to  altontive  fbm  of  eaopy 
and  efOdmcyof  ■»:  Mav^.  the 

DaDawayfioaidrace  oa  petide^a  wdl 
dip  dldi  lyadcheai  toe  lo^-stai^^ 
irony  of  faulty  oa  deface  estalii  i^a  d. 
fioa  a  systea  toat  kedccaclioB’s 

10 

Eaogy  PohcyAct  of  'tBft 

25 
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ID 

D  km  cats 

llinbe  Scarify 

llaasCit 

UaisnEsirsBstilQiditj 

Ilnmize  Cap  ahBty 

IIbboe  VnkerakBty 

If  mm  ire  Threats 

16 

Report  to  Confess  an  energy  scanty 

ntvtiw'; 

P.21  "Onr  strategy  recognizes  tint  value  if 
energy  and  pits  us  on  a  path  to  greater 
energy  security." 

P  4  '  Operations  Iiacp  Freeds  and 
Knrkimg  Freedos  have  reminiktd  us  fid 
enrrgy  is  tactically  idevarf,  and  fidd 
cobs  anders  are  looking  to  Die  Departs  erf 
and  Seraces  to  provnfct  halllifidd  sokfims 
tint  inker  vitnei abdity  wlilc increasing 

17 

P.lll  "To  adihess  energy secaity  wfrile 
^sidtaneoudy  enhancing  sifgann 
assraance  d  domestic  facdikes,  Die 

Departs  enl  is  focusing  an  m  aking  them 
■nwrealiert* 

is  1st  ed  as  an  issue 

IS 

Energy  far  thwafigltec  Operational 
energy  shdegy 

P.  5  "The  si^an  if the  ASD(0EPP)  is  to 
praafc  fce  energy  secaity  rtf's ihtary 
ipei.Sonstlimyh  gadanrc  fa  and 
ovefsrjjlt  if  Departs  ertal  activities  and 
■rvestmeifs" 

P.  1  "Mae  capatrlity;  less  cost  Bold 
energy  secaity  rtofle  fitar  face  The 

Departs  erf  needs  to  ntrgidr  oprrdnmal 
energy  nisi  derdi  ins  irto  the  fill  range  if 
planning  and  filer  devdopseif  activities. 
Energy  wdl  be,  m  itself  an  isportart 
capability  fur  meeting  them  isomis 
rmisiinedn  the  QDR  .and  N  m  i inf 

Mihtary  Strategy" 

19 

Sbtes  of  Arena  Redrfinrng  America's 

P.  5  "Energy  stf  r  idahon4nps  will 

cira  panes  will  rmtml  an  increasing  share 
if  the  waldshyikocarhon  resoraces  and 
thr  persisterf  challenge  if  resurace  scarcity 
m  ay  overlap  wifa  territorial  itsputes"  We 

lead  ths  to  scan  thd  sinmrnf; 
tyopofihcal  m  pact  if  energy  craisn  prion 
4nld  hr  a  sktegic  objective 

20 

Operdronal  energy  sfcAgy: 

■  pkaerttunplan 

P.  7  "Improve  Opeiatiin.il  Energy  Secaity 
at  Hied  Instadatiais" 

Intro  says  "Os  dnlenjy  is  to  sake  sue 

US  Farces  sc  ready  for  any  fact, 
anywhere  m  tie  world,  and  s  eetmg  thf 
challenge  irepnirs  ie  to  improve  the 
dGdency  if  ora  energy  use  and  the 
liwraty  if  uu  energy  suraers,  and, 
ultra  defy.  to  bold  a  miffaiy  force  thd  uses 
energy  as  a  stidegic  advanta$y  ldfn  than 
bears  it  as  a  bra  dm" 

P.  6  "Stidegic  GoaL  To  jntwidr  energy 

capabdity  for  II S  forces  in  the  fitrar,  the 

siitegicplainrng  and  face  devdopseif 

To  adaevr  ths  fyial,  the  Departs rrf  wil 

nSi  the  retimes  cits  and  act^Hatmn 
processes  and  adipt  policy,  doctnne, 

C  oshdarf  Cos  sand  activities  " 

21 

SnstarringU_S.  Iruln.'hp  Priorities 

far21st  cataydrfcnse 

22 

2007:  Majra  povisionsif  itieresi  to  federal 
energy  ■arrays 

25 

Tuaifirain);  tir  wjy  DilD  looks  d  energy 
An  approach  to  estabkslnng  an  energy 
shdegy  (LM  Repot  FT602T1) 

P  iv  Irhriified  as  an  energy  actions  idded 
toDdD'scapurte  p^eszs  "Inn ease 
global  rfftnts  to  erfiance  the  stafadity  and 
secaity  of  oil  nfiashuctue,  transit  lanes, 
and  s  arkets  tlruu^i  s  lk tary  t <>  m  ihtary 

and  sttetirstte  cooperation" 

P.  m  "DoD  seeks  to  i  eiiice  ipcrimg  costs 
if  tie  cuierf  face  to  jnocue  new 
capabdibrs  for  the  fit  li  e  Rif,  with 
increased  energy  consira  prion  and  inn  eased 
price  pressure  doe  to  growing  global 
drs  and  f ii  energy,  energy-associated 
(■pending  costs  are  glowing" 

P.  iv  "  In  parallel  wfh  the  ma  casern  the 
glubal  drs  and  fir  energy  is  an  increase  in 
concern  aboif  glubal  dim  dr  chanfft  and 

Therefore,  when  identifying  tedwircal 
sulifions  to  its  energy  challenges,  DoD 
should  also  coni  dried  afoath 

P.7-6  "Increagang  thr  energy  rfhciency  if 
DoD  ipndions  has  thr  potrifial  to  increase 
operdmnalfleiihlfy  by  reikidng  logistics 
support  letpm em erf s,  wfadr  heeing 
resoracescwieftly  deikcded  to  energy  and 

P.7-7  "Incmprading  new  energy  effkaerf 
concepts  and  tedmolofyes  meases  the 
potential  to  enhance  ipeidional 

P.  6  "Make l elkicing  energy  vidneialahty  a 
focus  sea  if  fie  nat  strategic  planning, 
cycle  and  Qiuikrmal  Defense  Review." 

P.  ni  "D«D  seeks  to  >hapr  fie  fiSi  r 
secaity  erwminserf  m  favor  if  the  Dated 
Sides.  But,  ora  iktperalrnce  ai  foreign 
supplies  of  fud  limits  uu  fleiibikty  in 
dealing  with  proikicei  nations  who  uppuse 
a  hrenlrt  ora  goals  for  greder  p  ospenty 
and  liberty" 

the  departs  erf  to  frier  vild  iht  y,  faring  it 

be  used  to  ircafitalize  an  aging  farce 
sliULkie  and  nfiashuctine  " 

P.7-7  "More  ffliornt  irat  if  energy  and  tin- 
dimer  if  altmvfivr  energy  options  winch 

foreign  energy  soraces,  winch  dTfctvfly 
forces  the  canfiy  to  idy  on  potential 

wil  gamer  the  .'import  of  the  prtfic  wlnle 
acting  m  conceit  wifi  ndirnal 
enwon  cited  goals." 

agiity  wtile  re  Airing  fie  logiskcs 
dependence  if  the  face  " 

nfnml  secaity." 
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ID 

Dacameate 

Miiartt  Searity 

IlBBKCld 

If  aananse  Karina  meats  IQa  sidy 

IfaMheCapabBty 

Haah  VaherakBty 

Un he  Threats 

24 

Naval  cnog^AsIrAgic  approach 

p.  5  (Stcde^c  Approach)  and  p  6  A  7 
"Reduce  Navy's  CarfomFoo^mrd* 

p.  3  (Visual)  Energy  efficiency  increases 
on  combat  rffrctivenrss" 
p_5  (Sti*egic  Apfioach)  'The  Dqnrta nd 
if  the  Navy  Energy  Sh*egy  estafcishes  a 
set  if  aggressive  goals  to  mease  comb* 
effectiveness  ” 

25 

ThrDrpatBCflt  erf- thr  Navy's energy  goals 

P.  6  gives  anaaaple  if  a  shp  ltd  uses  an 
electric  ■  utur  to  power  itself  d  slow 
speeds,  amlestn^sthd  d  will  saved* 
Navy  S25QM  met  the  Hfetn  e  if  fed  slap 

P.  3  "Thr  stakes  if  stMus  cpai  at  end  even 
fiatlar,  beyiaul  tin  wild  ary  and  cmrse 
second  and  fa  id  mdn  effects  on  tlr 

envrmod  The  car  bon  fed*  s  ra  itted 
fiua  our  ships,  haft,  and  vehicles  is  a 
cur* dad ix  to  glthal  waraaig  anddnde 
change  * 

P.2  *In  the  ihive  for  energy  nf  iim,  the 
goal  has  fgt  to  be  increased  warfjtfding 
capability.* 

26 

P.  11  Strategic  laperdive  Green  fie 

a  34  percent  redaction  m  greenhouse  gis 
emtsamsEram  a  2001  baseine  try  2020. 

The  N  avy  wdl  piasue  tlas  target  wdhoid 
compmmgaig  core  capabrhhes 

Invests  erds  at  energy  dlicaency  and 
dtanhvr  energy  n*raly  ic  dice 
greenhouse  fits  emissions" 

P.  3  "Long  term  cost  avmdmce  and 
le  diced  reliance  on  fosal  fiats  fa  oogh 

and  national  lewis* 

P  t  *to  lighten  fie  load  and  expand  tactical 
reach,  the  a  ritn  e  can nmty  will  apart 
succesrhd  tedmology  and  opccfional 
rrtidiws,  com  |dete  testify,  and  evakidim 
if  (pack  win  sulitnms,  and  edir*  fpm  e 
dnngaig  tedmologies  far  a  ml  navy  wdh 
substantially  increased  energy  dfiaency 

P.15  'partnei  daps  wdh  local  idildy 
providers  wdl  address  anon  challenges 
n  advancing  tlr  erf  if  attentive 

efficient  operations  .vhnre  lepreserd  an 
mwsta  ird  in  protection  and  waif ightaig 
capability* 

P-5  *  In  the  near  term ,  fie  Navy  wdl  make 
ggiafrurd  gains  by  ai^usting  policies  to 
enaHe  m  are  energy  rffinffd  opei  dmns, 

conscious  behavior  in  every  Navy  setting 
opton  Ping  ni-Stn);  tedamlogies  toieihrce 
energy  ciaisim  ptnai,  and  speeikng  tie 
implem  erdadum  if  new  lechnidog  rs,  all 

greater  ciahd  leadmess.* 

27 

linogy  mhchno  fadus  m  Hi  aapatoo 

P  2  *F«  all  DON  plrffn™  s  and  weapons 
systems  did  consm e  energy  ensaar  that 
FBCE  calciddions  are  mdoded  in  program 
planting,  and  specrfically  m  tlw  AnA  jdiase 
toi  nfm  system  tiadr  ifT  deoamsandto 
ikfTeirrdi.de  between  cm petmg  systems* 

2S 

Departs  rrt  if  thr  Navy  (DON)  ot^cdiws 
for  FY  2012  and  beyond  [Mrs  uanhm] 

Obj  3  Lead  thr  Ndiunm  Sustarnafcle 
Enogy 

d  Advance  dean  energy 

29 

Shore  energy  a  anagea ent  (OP  N  AV 
Instruction  4 100  -5t) 

P.  1  -  io  increase  shore  energy  seemty. 

Navy  shall  (1)  Piovufc  irhaHr  resilient, 
ami iwinliir  aiisiiriirirrl  energy 
suaces  to  Navy  tier  I  and  1 1  task  critical 
assets  (TCA)  afne,  per  irf etences  (a),  (h) 
and  (i}_  (2)  Reihce  vrdnrr  ahlifc  es  tied  to 
fie  electrical  grid  mdidngirtaysfcin 

cybn  dtad,  by  lowenng  energy 
ikpemknce  and  integrating  energy  serially 
t  retard  ogles  wtadi  enaHe  gteAr  earfd  if 
energy  supply  and  ihstnbidiiBi,  per 
nference  (j)  * 

P.  3  'Reduce  geerdmuse  gaseaissrons.* 

P.  2  "Reikice  vihieralahhes  tied  to  the 
electrical  gnd, 

mdiMkng  ordagesfiom  mini  dstster, 

energy  seiinty  tedmdoges  wtadi  enaHe 
grader  ciadnd  if 

30 

R  eenrr  gring  Aaenca's  defense  How  thr 
ana  ed  forces  arc  stepping  forward  to 
comb*  da*  dnnjje and mptove  the 

U  S  energy  posture 

ft  "  The  BiHary's  dependence  unfold 
fuels  also  has  signdiaid  financial  and 
bud^taryim  (dictions  llnnpech-ily  lagh 
oil  prices  and  ovenelance  on  pehtieua 
fuels  flatten  hi  ihvnt  fiaidsfina  military 
opeiditns  and  pimrant  coapuming 
fie  ikfficidt  dances  in  defense  bud^hng* 
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DkhcsIs 

Am  Fokx  i  m  «gy  pop  ra  pokey 
■caaondB  [MmimmiiIm) 

UuaizeSccn^ 

P.3  “The  Air  Face  uses  energy  awareness 
to  keep  all  poMnnl  fnaml  in  energy 

energy  costs." 

Hinri  fninnafil  Qnky 

P  10  V  wtatposdle,  the  An  Face  ml 
aserenewddea  (jfmmnjy  to inkrf 
^etnfaoase  gas  missions  ." 

Maria  ire  Capabffity 

Umbbc  Threats 

32 

Am  Farce  aapabm  A  tedndogy  energy 
P»» 

P.2  "..tla  AcqnritianandTedmlagy 
Wabng  Gimp  is  chujyd  wlh  tkvrftpiy 
magyaftiaisdiiinansiVMfi^iing 
capatiKties  tfara^h  otihzmg  id  table 
altonrtive  energy  resuuies,  mhwon)1, 
MHgyiffriHiry  Mat  iwfai  ing  Mfe  cyde 
costs  associded  wdh  Aw  Force 
acquskons." 

P.2  "_aice  the  Air  Force  padnses  fewer 
new  jlifms,  aikhtnnal  a|fnas  will 
need  to  be  {faced  on  tedmlogies  Aid 
irtkicc  fad  cimsim  ptmn  and  giuifmose 

legacy  fleet." 

P.7  section  3  is  off  Ird  "Rninr^^  Fief 
Bon  and  (iri.filMni.se  GasEnirimsin 

LeS»cys5,ste“s" 

P.  S  lists?' shows  4  pita  s  if  AapiMltn  and 
Tedmfogy  Energy  Plan;  4ti  one  has  to  da 
with  incxeasmg  akimfive  fridstn  nomse 
srpff  y  and  lethrcx  grrenfanree  geenirions 

P.2  "  lie AccyMsdim and  Trdmuf ogy 
Wring  Gimp  is  dmgedwiti  devdipmg 
energy  rptrons  did  mtaease  warfi  faring 
capaldrfirsttionjfi  riilmng  lehaHe 
akemriw  energy  lesomces,  enhneang 
energy  dfidency  and  rakoring  life  cyde 
costs  associded  wifc  Air  F  ace 

P.2  "  -«aire  die  Air  Fire  pnrdnses  fewer 
new  pldfnra.s.  rikfeinaf  eaptaaswdl 
need  to  be  jlaced  in  tednlogres  did 
inkier  fad  caisia  ptiai  and  grujfroase 
gas  fknMK  Hffcilf  MiiiMning  a 

legacyfleet." 

33 

Am  Farce  niriwn  ipa^iuns  angypln 

P.  5  "Avidion  ipuMiuns  xrmri  for  the 
bdk  of  the  fal  used  by  tie;  Ah  Face  and 
iwnp  mw^y  costs  mb  i  on  liny,  alaiffi 
percerfay  illir  AnFiire  Nimnl hulgri 
ThrarfiMe,  fad  efficiency  Bust  be 

as  a  tiglm  priority  " 

P.  17  Pdlar  4:  Mmaiir  ««Use  of 

Tednologyfa  Fod  Efficiency 

"The  Air  Force  arisen  icqnres  range  and 

the  Air  Force  aust  reduce  fad  costs  and 
njl(«r  tedndflginl  sohriions  to  increase 
fiad  efficiency  * 

P4  ■  An  .a « HI  opn  dn  ml  lrathnrss  is 
catrigrt  ipn  energy  avrilabiEty  and 
thostfae  Air  Face  anst  a|lay 
(iwpibnrive  energy  a anageaeri 
stidegies  to  a  nac  r  energy  idded 
vdnadafities  " 

34 

Am  Farce  energy  fian 

P  1  "The  Am  Farce  iscamlcdto 

mnn.'ingihr  aami  )/  emgysqi|kes 

ophmsto  Barrage  fiium.’l  and oyMj.Boml 

P.17  "The  Air  Force  isKknbfymg 
ahrmdivc  soorces  if  mngytomkrrtle 
mm  part  if  energy  use  in  tin  envaum  of 
and  is  pledfyng  sipport  toadneveDoD  and 
AirFaae  mwi—l  it  d  gpals." 

P.23  Energy Focie Area,  carbooeaissauns 

P.9  ’Hnhinawcilsmiipndiiml 
rffoencies  wf  1  not  mly  sawe  energy  and 
aonry,  but  can  also  ntmd  tin  lifespan  id 

mthieflermdaig  on  faces  and  equpaerl 

P.  It  OwradanggoaL  Inin  opn  driity 
wdh  Partner  N  dim  Air  Forces 

avadatrhty  if  ill  and  nflei  fins  if 
tneigy’ 

P.  22  Ovoarctmggod.  Explore,  Iifcdtfy 

P.  26  Energy Focos Area  energy  security. 

(bnonrire  Financing  Adnsnry ' Working 
Gronp) 

against  energy  sqpfty  ihsrqpfians.  Tla 

United  Sties  isbeavdy  ihpcndcrf  on 

prfriicagy  mstaHe  and  vtfdde  regions  of 
the  world  Kirinng  dnestic  deaand  of 
foreign  oil  by  raja  wing  energy  iffidency 
and  developing  doneshc  energy  srpphes 
ml  mince  the  ndimal  secrarty  of  the 
l Irated  States  " 

"To a Ihgde  agnnst  energy  Mypfy 
ihsnptiais  and  to  i  ether  fle  leverage  of 
coudiics  aikeisr  to  U  S  shdejyc  interests, 
tie  U-S-  wdl  need  to  ;  adta  indy 
decrease  ika  and  fa  foreign  al  wfarie 
increasing doaeshc  cm jh irirtim 
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Exec.  Order  No.  13423 
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Exec  Order  No.  13514 

§2(aXttr)(A)  Use  luav  GHC  emittug 

§2(b)(i)-  Prrsoe  opportimdies  with  vendors 
and  cnidractors torednceGHG  emissions 

42 

Ndioml  scanty  sk* gy 

P.6  a._oanrii(inlsetiiilyslr*gyBiEt 
beirdarmedby  om  people,  enhanced  by  thr 
artnbdims  if  thr  Congress,  and 
sk  rnghrnrd  by  thr  inty  if  thr  Am  mean 
people.’ 

Pit  'Ey  dong  so,  ire  will  enhance  energy 
seunity,  arir  jobs,  and  fijft  dnMr 
change" 

P  41  US.  leadership  in  tin  (j  20  will  be 
focused  m  scaring  sustainable  and 
balanced  gowfh,  cnmikndng  nfira  of 
fmanrxal  sector  regddinn,  fostering  {^abal 
eanmie  dcvdiynaT,  and  pram  ating 
energy  j*cmdy* 

P.  10  "\Wt  most  transfum  dir  way  thd  we 
use  energy-  diver afying  srppkes,  rmestmg 
in  imiivdiin,  and  depiuymg  dean  energy 
technologies.  By  ikiing  so,  we  will 
enhance  energy  security,  aeade  jobs,  and 

fight  dn  ,d r  t  Image  " 

P.30  "Mb  mist  qndmne  to  transform  m 
energy  eetmmy,  leveragng  pnv*  capital 
to  accelerMe  dcplrrymerd  if  clean  energy 

emissnxrs,  improve  energy  effiaency, 
increase  use  id  renewable  and  raid  ear 
power,  le  dice  thr  drpendmee  if  vehdes 
on  id,  and  ikveisdy  energy  sauces  and 
siyipkcis  5Sfe  will  nwest  miescardr  and 
mat  genet diun  tedmulugy,  modernize  thr 
way  we  ifistrihde  dectncdy,  and  encouage 
the  nage  id ti anMtnmal  fads,  whir  movmg 
tow  ads  dean  enrigy  |m  mkreed  d  home  " 

P  30  "Aslang  as  we  are  dependerd  m 
fusil  fuels,  we  need  to  ensue  tta  srermty 
and  fire  flow  id global  energy  r  esinx  ces" 
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Bkreprird  for  a  seeme  energy  Mae 

P.5  "One  id  thr  best  ways  tom  de  on 

P.  3  "We  most  faens  m  expandmg  deaner 
stances  id  dedridty,  tndadng  renewables 
like  ward  and  solar,  as  well  as  dean  coal, 
ndnral  gas,  and  mdear  power  .  ."  More 
abort  tins  on  P  10,  11,  13  --  overuj^d, 
effectiveness  id  registry  strodrxe, 
envnurmcr^limpadidfiadnig 

P.  5  "One  id  tta  best  ways  to  make  on 

P.  1 7  lirnldmg  strategic  irldnn.4ips  wrdi 
ad  proiceis  and  prim  akng  energy 
rffiqenry  abroad  are  boftt  hsted  as  major 
trdlets  in  toe  "moving  forward"  seefirm 

===‘“-,“ 

consn  ers  money-  -is  amply  to  make  tnr 

44 

Energy  fnagi  am  fra  scanty  and 

p.  2  "Energy  Secmity  is  adnevedby 
itilriiy  sustainable  surnces  thd  m  eet 
tachcd,  rapriktaon-aiy,  and  state 
opendnnal  requiem  erds  ami  farce 

ahbty  to  protect  and  deliver  sidficrerd 
energy  to  meet  openditmal  needs" 

nut  merduned  as  an  ihjrctivr,  bid  inckrded 

p.  6  Existing  sbdides  and  er eerdise  ordeis 

nut  nplintly  stdrd  as  an  ol^rctiw,  btd 

p.  9  "icducmg  the  opeidnnai  nAs  posed  by 

vainer  able  energy  si^ifiy  lines" 

recite  cinsidendim  of  energy  caste  (p  12) 

taisams'p  11  "DON  will  inkice 
greenhouse  gasemissimsandottar 
enviam crdil  impacts  xmoded  wadi 

wilimjxove  die  com  bad  and  operdmnal 
iffecfcveness  id  Naval  fmee^ 
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P.t  TheAnywileiioysafenable 
faacticE  sack  as  wafer  comavdioa  ad 
fael  ad  eaagy  efhatacy  to  asaar/e  am 
lnjEkd  tad.' 

P.  S  "Fosfea  aad  etoc  wtoi  toe  Any  tod 

to  Biddaddity.' 

P  ■  ESG4.  Asacd  ixeo  (o  «ffkn^ 

P.  I  lower  ticked  fael  daafi  weald 

place  fevaSotteB  nbn'snyda^ 
AasqpoitofAe  lo^  lopdial  M  tail 

Abo  seep  1. 

P  a  ESG  3.  fatxCEed  ««:  of 

c  orporafe  dtaaad  for  eaagy  wudd  save 

P  I  lower  tacked  fael  dnniiwodd 

{dace  fewer  Solikos  a  kata's  way  d«i 
tka  sajport  of  Ae  ki  lopsknl  fad  taal 

la  toeakc 

(e  fatootxfed  oa  p  4) 

p4) 
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Eatagy  xecaity  Aray|iiordy  iad  sakoad 
ixukve  :kdc:4 

P  43  Sir  StiB:gy  lot  Pawn  aadEasgy 
Provide  eaagy  opk on  (e  g  ,  ill  endive 
fseb,  solw) 

Kethce  fossl  fid  ad Mtay dead 

P  43  S&T  Strategy  ibt  Power  aadEaigy 
-Re  dace  plalfora  eaagy  coasapioa- 

lyttwi^h  Bdurah,  lowia  pora 

{latfDIBS 

More  efh  deal  power  sjbls  -  feattenes 

kytadpona  soaroes 

Re  dace  loss!  fae  1  nd  bdfesy  deand 

Us:  ol  the  Army's  SU^K 

Sysfen  (Sh£>)  to  kack  AmyEaigy 
Secadyd|*:BestdaB  Strategy  (AES  IS) 
pafooKe  |kfDntoi?^:i| 

Any  tBergy  i^<j|ig»:  | latocBakoa  P^xri ] 

KSG4  Asbc  access  to  ragy 

■^dies 

P  I  "Eaagy  Secwity  is  ■  0|uitod 

lapoatrve  isdcaa  jicmde  kAnyatai 
tactical  advad^e  The  lei  liqad  fael 
lobbied  tad  poses  osfts  to  cod^ocy 
operation  aadades  deployed  Any  foroes 

P.  1  ’the  AnyEaagySecaityMxaoars 

al  Any activities  to  rodace  d»nd, 
iuos  effidocy  se*  d  fendive  sosces, 
rad  erode  a  eddi:  of  eaeq^yaccoadabtoty 

P  I  IheAnyEaogySecaMyMxaoa  is 

to  luii.  nagyisakEyconidaatioafbr 
al  Anyadivdas  torodace  dnad, 

P.  1  Jhe  AiByEaiagy  Se  CBdy  Jwkaaoa  is 

al  Any actavdes  to  rodace  drawl, 

aadcrobe  a  cdtai:  of  eaagy  accoaatobtoty 

Ed  erode  a  cdtoe  of  eaopy  ac  codaMly 

c^difibs* 

ESG  3.  laoeEe  a*:  of 

r^Aihw  ~ 

ESG  1  Redace  i  a  iL  ii  i  na  i^lkia 

c^dillE.' 
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Saiportag  toe  uaca  Mt  opnlioal 
aagyPJ»n»M 

7 

The  proposed  chi^e  sUfjy to  e«fced 

P  4  HATkd  is  seeded  is  a  ccnad  led 
iddm  In  a  il  a  li^^  kn 

BdHSWWidR  (Bspy(cdde), 
wkachwtlrosdl  at  larfeay  hkavn 
cta^e_  Farthenaore,  toe  {aoposed  ckBye 

■Btadives  ada  oae  coB{iikarvr 
a^Bdmch^e  *d:Ey' 

t 

De{a  Ai  to  of  Defease  em^y^iA^y 

Teadi  aa  dd  dog  aew  kicks 

P  30  'ike  DoD  seeds  at  EaagyStnfegy 

■  Ism  s  access  to  coked  eaagy 

P  20  'I^bcatioKof  AeProUn- 

Vdasdaby 

See  col  Q  for  defnhoa  of  vdaadjtMy 

Od,  ide  ekiedy  force's  policy,  s^ioas 

P  45  "He  wrl  certify  sot  efcaafe  US 
depesdnee  oa  fbieigaotl,  bdt  b 

1 11  ■■lie  to  a dodde  octqle  ■  the 
George  Sbdl/bz«ldlalcfyafed ilk 
beg^^l  of  He  ck^jta  Sabsetpmt 
acta  on,  sack  e  jaov^y  the  ecoaodc 
vidddy  ot  sywfad s,  or  iiaovi  ^joa  FT 
jascess  codd  "bri^-  toere  men  hone" 
iad  fadh  i  i  i|nl  donedkdtyiaodaced 
t-iyiba-' 

P.49  *Reaewdde  eaagy  tfivecafies  ae^y 
sosces  add  provides  cost  effective, 

faedtoes  ' 

P.  31  Redace  dr  ■  nil  by  racreistag 
jidfon  efliaacy- ia  fee  cse  of  avnkoa, 
Bothfy  m  re-e^ae  pfaae< 

P  34  Sectaoaaboat  leaders!^)  aad  i  dtB 
ck^e  -  roki  to  org*E2aioad  cdtae 
P.36  "Thoe isIdUe earned racodroe for 
1X)I)]X’ixb:I  to  rodace  eaogy 

a  jiao:  Ktost  atotay  liadeistfackfy  leaa 

Ad  r'caJo  wtod’ dtatade  b  a  see  'way 

:kdantot  i^yyconddhn 
fac dikes  aad  setEods  for  rodactioa.  Eaagy 
ais  shodd  be  a:  waded,  ad  excessive 
coa^apkoa  skoaddbe  ravestagated  aad 

cooected.' 

9 

l-w:^y  the  Idaace  :  Adefeae  eaergy 

P  1  tkphkicodwlieaibesi 

tetjaiis  redaci^  he  oveiM  Ed  of 

CDoD)  aes  aad  amil  1,1  Ie^,  to 

ilferndvi:  iaeyy  soeccs  to  Beet  fad 

P  I  ihe{dkto  coataaktdroadaKre 

infii  i  icdao^  toe  crveid  Ed  of 
oergy  tod  the  Tijalaid  of  Debase 

attnakve  taogysoacestoBeet  fad 
aee<b.' 

P.  2  ' _ tkas  effort  [torodace  coaaapkoa] 

aaUary  cajabliy  ia  toe  rod^^  force. 
laieed,|BSBBC  lower  «rgyccia  B|fe  ia 
aad  {ifeoleB  dejxadiacywll  dtwafefy 
taaox  tke  coEbd  aad  ntamd 

cqabrkties  of  toe  DoD  ' 

10 

Eaagy  PofccyAct  of  20(ft 
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Dacncate 

Mmm  Aante 

MBniaLi^lkKqBnacit! 

Unmbr  Use  if  N» ¥ isdf  ad  Suicec 

Cmnylaa 
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Dikcti  Hirtw  NAmal  Defense 

AidndziriiaiLAd  fwFiad  Ye*  2009 

p  34  (a)  ROADMAP  REQUIRED, — The 
Smctay  rfDrfcsst,  adng  famn^i  the 
Diitctai  (f  Defense  Research  and 

It  does  cal  for  "Cmsatterdim  of  fuel 
logistics  Mpuit  icrpnenerds"  (sedim 

332,  P.  66)  and  "a  caapittnuw  (rdinr-J 

P.67  Sprafidlyalhmzfs  a  "Skidy  on 

Drfense  for  ImkrAial  Pdiey,  and  service 

will  the  Srartaiy  ofEmgy  develop  a 
■ilk  year  iiHihap  to  drvclip  advanced 

doatskc  advanced  energy  slaa^ 
trdndogy  aanfadiiing  capacities  and 
an  as3utd  sipffy  dnan  nrctsfaiy  to  ensue 

access  to  advanced  mrrgy  storage 
fcdmlnfftsto  support  enrol  wllaiy 
lofnea  er*s  and  enir^ng  n  dfary  needs 

■nr  wink  mri A  (sedim  335, P.  6S) 

12 

WA(ml  Defense  Ailhmzfion  Act  fi« 

Fiscal  Ye*  2013 

13 

D  (partner*  rfDrfocx  cmgyinUivts 

P.  10  *Opo^«inl  chaloytsandiids 

P.  7  1 1  he  1-BCI-l  is  til  ended  to  be  used  m 

P-  IS  One  if  Dr  Navy's  jyials  Teadbe 

P.21  "Ibe  Army’s  iperrfmnal  enagy 

R4255S)  Wi4vn^(n.  DC:  Congressional 
Resea  ch  Soviet,  Liny  erf*  Cmpos 

to:  the  thvnsinn  of  rtsnucts  to  tie  ti'i  rf 
■  wngfueltotle  hdlrfirld,  the  negative 
■■part  if  fiwd  ici|Hcanl.s in  tfir  Biihlly 

tf  US  forces  and  Die  i  mli  d  rfftckvmtss 

tf  US  rtpf  mV  and  tie  wAiodility  if 
fiel  simply  lines  to  tksuptmn  " 

selecting  new  eqaqmad,  and  to  ilnstrate 
potertial  systems'  logistical  footprints  " 

rf  altcmdive  fills,  tatfoels 

P.21  "The  Army's  upadmnal  enagy 

increasing  fuel  rffiaency,  andnaeaangDe 
use  if  attemdiw  and  irnrwaHr  enagy.' 

P  2S  "Developing  a  itimestic  advmced 

(and  Dr  nfinri.s)  enagy  scanty  by 
dvaafying  Dr  Navy’s  (and  the  nfim's) 
suuces  of  energy" 

maeasng  furl  rffiaency  and  inaeasingDie 
(Ee  tf  altemrfive  and  irnrwaHr  enagy." 

14 

fuel  buikn 

P.ES-7  3.  Piovide  leaderd^i  thd 

PES-t  5  ttplilymiAMdTnoc, 

Doi)  "I.r*teist«p  met  bqyn  p«  oting 
ttr  ■  essajy  lint  rffn  mry  ^  tfie  tadief 

[ftfi—  and  system  level  is  a  de*  stidtegic 
prtitompmw  perf (nance,  ledoce 
logistics  batten, 

Rffiaency  is  a  strong  rnmpmrrt  if  agility 
Hitktvo,  in  or  da  for  US  forces  to  he  mm  e 

must  he  translated  ado  cytardf table  and 
measualle  peiformance  catena  and 

jroceffies" 

15 

MaeR^hl  -  Less Fuel 

P-66  "Return endrtim #2:  Redctfle 

iisfc  to  oitical  missions  M  fixed  insf  alatmns 
film  loss  if  eanadalponn  and  nthn 

P-69  "RrammauUniiM:  1  nvest  m 
energy  rffiaol  and  altemrfivc  energy 
tednolo^esto  a  level  aam  oisutde  with 

P.  65  "DuD  must  change  its  energy  culkre 
to  vail r  rffiaency  "  (Urns:  is  within  finiteng 
#5,  "Drre  are  m  any  ways  to  rednee  energy 

practices  andprncedaesP) 
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R  rport  to  Congress  an  energy  scanty 

P.9  Goal  2:  Assrae  Simply 

P  2  'Hr on  the  Departmental  force  (darning 
perspective,  greyer  energy  efficiency  m  the 
force  promts  the  option  of  either  reducing 
the  size  of  tie  fad  logistics  farce  stauctae 

(move  peiifdr  and  investm  nt  fnm  tie 
“tad"  to  the  "tooth"),  a  ■  aarimng  ■  cm  e 
reserve  logistics  capacity  to  i eAce  certain 

P.  5  God  1:  Kednce  Demand 

P.l  l.ie  the  nation,  I)oD  must  fooK  on 
reducing  demand  flaingh  cxdtrae  change 
and  increased  efficiency  ' 

17 

Qavkawial  Drfensc  Review  Report 

P  tt  '  vision  of  deploying  a 1  jyeeri 
earner  stale  gyomp  using  hnfud  and 
mf  ear  power  by  2016  ’ 

It 

EmgyfarthvafigHcc  Operational 
«**gysfcdegy 

P  I  '  tir  goal  is  to  msir  trf  thr 
aimed  forces  wfl  have  the  enemy  resooces 
they  le  cpxir  to  ■  eet  2 1  st  certrxy 

P.  1  ’  Mi  nr  cptions,  less  ri.4r  Expand  and 
stcnethestffilyrf  enogytoaiitay 
ipmkins  Tim  Department  needs  to 
diveristy  its  energy  sooces  and  protect 
access  to  eneigy  sqplies  in  ndei  to  have  a 
■on  idiaHr  and  assoed  sqfly  if  eneigy 
fn  m  ihtaiy  ■  lsuons  ' 

P.  t  *._the  Depaitmerd  needs  to  rite  stips 
to  npwe  fce  seenrty  if  tie  eneigy  .'apply 
to  upemunal  misMixis  f  fixed 
xrstalldnxis.  partinfaily  dectnaty 
aW®es.* 

P  1  'Mixeophons,  less  risk:  Expand  and 
scan  the  snjply  of  eneigy  to  military 
apesditxts..  The  Depaitmeid  needs  to 
dlwrafy  its  enngy  sowces  and  protect 
access  to  eneigy  sipphes  in  order  to  have  a 
more  rdtaHe  and  assned  sipffy  if  enngy 

fix  m  f Italy  m  ism  ins  ' 

p  t  'In  tlx-  long  trim .  alternative  furls  haw 
tie  potndial  to  be  an  tmpoitaid  part  if  the 
Nrtiaris  energy  landscape,  and  th 
Depaatmnd  shtxrid  be  pirpaied  to  levnage 
this  ilmTnpmrid  through  cutiiird 

RDTAE  of  alemdiw  fuels* 

P.  1  'More  figld,  less  frid  Knkce  thr 
dem  and  for  enmgy  m  m  ihtaiy  operations 
Reduce  kie  overall  demand  for  ipnahonal 
energy,  improve  thr  dTicimry  if  mildary 
energy  use  in  inter  to  enhance  cam  bid 
dfecti  veness,  and  reAicemditary  mission 

nsks  and  costs  ' 

P.5  'R  cAicing  the  demand  fix  enngy  must 
be  the  most  immrAdr  ipnriional  energy 

fiionty  fix  the  Depaitmrrd  In  terms  if 
rfTe ck veness,  fnce  (xatechun,  and  cost,  a 
teducedfud  den  aiul  m  kir  bid  tie. space 
means  tactical,  opnidiinal.  and  strategic 
bendits.' 

P  6  'lie  DuD  Compounds  must  invest  n 
new  technlogies  and  eqopmnd  brt  also  in 
new  pr aches  and  behaviors* 

19 

The  n*iml  nttay  shriegy  ft  the  Unted 
States  rfAaedca.  R  eddiiau^  Am  eric a's 

military  1  reader 

20 

Oper  .teonal  eneigy  sfcategy: 

P.  5  ’Skfe^c  Goat  The  Depattmerd  wfl 
dvnafy  and  seen  e  ■  litay  enngy 
sipplies  in  nikr  to  npore  the  abihty  if 

US  Focesto  obtain  the  emgyieqnedto 
perform  ll u  m  issuers  To  achew  fias 
gnal.  the  Depaitmnd  wfl  idudify  and 
remediate  emgyidfednfsto  critical 

lidio  says  "  meeting,  ttvd  duloyy  mjim es 

use  and  the  Avnsaty  if  ora  energy 

P.5  'Strategic Goal:  Tie  I lepartm nt will 

A  versify  and  secure  military  energy 
supfiies in  aider  to  improve  the  abfity  if 

US  Forces  to  ddam  the  enngy  recyxred  to 
[Kiftnfeirmirions  To  adxeveths 
goal,  tie  Dipartond  will  ntentrfy  and 
■  rmrAdr  eneigy  rd^rd  risks  to  critical 
assets  and  establish  a  Drpartmcidal  policy 
fir  altrmdrve  fix-ls  ' 

P.l  '"ihe  Department  needs  to  tmpnrve  its 
abf  ity  to  m  easree  operational  energy 
consmphon,  reAice  demand,  and  increase 
tie  efficiency  if  energy  use  to  enhmee 
com  hid  dTech  veness  *  (firs  is  one 
dffrrence from  tie  OES  dsrlf) 
p.  3  *Stide(jc  Goal:  The  I ) rpartm erd  wfl 

for  altemah  w  tods' 

enngy  and  impriwe  the  efficiency  of 
military  energy  use  in  ixArto  enhance 
com  hat  dfecti  veness  and  reAice  nsks  and 
costs  for  m  Atary  m  issuers  To  achieve 
tins  the  Department  wi I  measure  ds 
ipnataonal  enngy  consnptkm;  improve 
enngy  pnfm  ance  in  tpnatoms  and 
tiatimg,  and  (Xante  Afensr  energy 

texmviteon  ' 

21 

Sustanxng  UJS.  ^l(inlleada<h|i  Priooties 

22 

Enemy  Independence  and  Security  Act  if 
2007:  Main  jxowsiuns  if  merest  to  federal 
enei^ynana^is 

23 

InrimmgtewaylJtiU  looks  f  enemy. 
An  approach  to  establishing  an  energy 
sbriegy  (I. MI  Repot  FT602T1) 

grerin  ■ohity,  persistence,  and  ajyhty  fern 
in  fimees  Bid,  the  eneigy  logistics 
i  npra  nts  if  these  fix  ces  limit  in  alxlity 
to  realize  these  concepts' 

1’  1-2  '__recnd  tectrxitojy cal  advances «i 

technologies  oOTei  a  ixxc|ue  apportimdy  fix 

0  ill)  to  make  proves;  tow  aid  reconciling 
its  sfetegic  goals  wdh  its  enngy 
reqoxrem  erts  tni^llh  feAiced  cixisi^b  ptim 

if  fir  1 —  especially  fix  njyifud  ' 

P.7-7  "Mixe  efficient  use  if  enngy  and  the 

wfl  gamn  tie  sappmt  if  the  piffle  wtxlr 
acting  in  conceit  wiki  national 
enwmnmeidal  goals' 

34 
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Naval  enagy  AsbAgic  approach 

p.  5  (Strategic  Approach)  "The  goals  can 
foe  . .  seeding  critical  infiastractore." 

p  6  (Tactical  Enagy  Security)  "Has 
ir  dices  exposoe  to  ttate  on  sqptyliies, 
saving  lives,  eqptpaat  .andamry' 

p.  6  (Tactical  Enagy  Seuiily)  'Tactical 
enagy  security  is  ptot  ectim  flora 
vuinaabdities  retried  to  tie  enagy 
reqirirera  ads  if  tactical  plrif  ora  s  by 
reAmg  dd  isMiated  witi  a  logistics 
tail-.."  'The luprchtiunaiy  ana inty  wf  1 
will  tow  aid  hgflairng  the  load " 

p.  5  (Strategic  Approach)  'I  m ease 
alternative  fuel"  and  Tnoease  rehahle  and 
lenrwafale  enagy* 

p.  5  (Steriegic  Approach)  "Recbce  tichcal 
fal  consmptim  *  "Reduce  shore  eneigy 
ccmsmptmn*  "Increase  tactical  foci 
didcncy*  aid  "mease  dime  enagy 
iflici  entry" 

25 

ThrDrjnlan^  if  (he  Navy's energy  goals 

inpart  ipun  on  faces  and  on  face 
stauctue,  both  in  tens  if  theiesouces 
reqiraedtu  ^yt  fuel  and  to  ■  we  it  to  the 
4^»s,  tanks,  an  oft,  and  ecfirpra  at  tori 
need  it,  and  in  thr  Sailas  and  Marines 
wlvse  ikf  y  it  is  to  protect  the  slaps  a 
convoys  ■  uving  the  gas  We  donut  have 
tparii  anal  independence  and  we  aieticdto 
a  vilnaable  logy  sties  tail  * 

I  trio  ays  *  Inn  rase  aitcuvrh  vr  enagy 
rime:  By  2020,  DON  wil  pi othice  ri  least 
50%  if  shur  hased  enagy  icqanaats 
fin  altemriive  suuces,  50%  if  DON 
mstallriiiais  will  be  net-  zoo  ’ 

26 

ANavy  energy  visiiritim  the  2 1st  mAiy 

1’  3  "hnagy  HI  in  airy,  viatic  alternative 

P_  2  "Nun  peh  ilem  fuels  produced 

P-5  "In the near-tara,  tin  Navy  wil Bake 

P  5  "In  the  nrartora ,  the  Navy  wfl  m  fe 

fa  use  m-tasf  air  key  to  secumg  critical 

JT  ’  1  laij 

1 

id 

P.  5  StEtegic  laparirve  AssmMohity 

“  t  ^  ^ 

^1*1  N  t7 

-  -  jj 

i 1  'i  r  n  tt  i 

^  s  1  1  /  1 

j  j  i  1  J  1, 

i  t  a 

^  L  ^.-T*  ii 

■■plea  nttim  if  new  tedmlngies,  all 

With  the  ntfit  if  enhancing  a  rnahlmg 
jyerier  cnahri  rrahvss  " 

P.  15  Enablers  f  it  the  success:  if  the  Energy 
Virion  and  Steategy:  leadoslap, 
technology,  policy,  strategic  partner. 4rps, 
and  critae  change 

"Whetoa  rarifaraed  a  civilian,  effieem 
enlisted,  every  imfraifcnl  Must  cadnhte  to 
a  cilti  e  thl  values  energy  as  a  stiriegic 
resource" 

fuel  icsearch,  goals  fa  2016  and  2  02  0 

with  the  iitwl  if  ffituui  jig  a  enabling 

grerirr  embri  readmes." 

P.  7  "As the  Navy  looks  to  altemriive  hqad 
fuels  fa  tactical  jtrifnra  s,  thr  Dipahint 
of  Die  Navy  is  also  ihan  riicaUy  retfcraig 
the  cunsrn  ption  if  fossil  fuels  by  the  not 
tactical  vdideflcct  byrcckmng  tfr  mba 
of  velrides.pmharing  a  leasing  ■  arc 
dTincrt  vdrides,  and  ctravatmg  the 
■  ap  only  if  the  fleet  to  altemriive  fori 
vebides" 

P.  S  "The  Navyraust  take  a  two- pranged 
approach  by  a^iesively  pasong 
initiatives  tori  imease  fiel  rfhaency  and 
leikice  ova  all  fuel  conMnptmn  rilori 
wUe ■  ant  at  rang  a  filming  oa  atxhty 
tofiglf" 

27 

Enngy  fwliutini  factors  in  tie  acqusrtiai 

2t 

Dcpata  at  if  the  Navy  (DON)  ifcjechves 
f.M  FY  2012  and  beyond  |Mea  a  arrkra) 

Obj  3  Lead  the  Nation  m  Sustainable 
Enagy 

a  Increase  alantiw  enagy  Navy- wide 
h  Sail  lie  Gieri  Giren  Meet 
d  Advance  dean  enagy 

29 

Shore  enagy  m  angnent  (0 1*  N  AV 

I’  2  'hnsnre  enagy  secaty  as  a  shtegic 

P  2  ’Krdrc  emsm  ptim  if  fossil  fuel  and 

P.  2  "Adaeve  a  30%  faedity  enagy 

J0.5E) 

.JtL, 

Navysimn-tactical  vehicle  fleet " 

P.  3  *Pn>4ce,  proem,  and  cimsme 
renewable  energy* 

(ttese  are  wiflrai  "adaeve  legal  corapkance 
fa  shae  energy  and  snstatnahdity") 

"adieve  legal  ctn  jkiance  fa  shore  eneigy 
and  snstarmbrldy") 

enagy  sources  and  tednee  wtueiaMrties 
tied  to  tie  dectncal  gnd 

30 

R  earn  fy  zing  As  erica's  defense  How  tie 
aacdfarets  at  stepping  fa  want  to 
coabt  dm  rir  change  ami  npuvc  tire 

U  S  enagy postue 

P.  7  *Opaahinally  ■  odem  deploys  ent.s 
cierie  heavy  logistical  i  etpira  ads  such  as 
fuel  convoys  the  Ting  tail,  ”  m  raihtar  y 
pailance  tiri  irapose  costs,  buifens  ami 
lists  to  oporiiinal  dTectiveness  and  the 
sf  ety  if  raiHtary  peisurmeL" 

35 
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Air  I'ora  ntfnstrrtiF  energy  plan 

P.4  "Energy  most  hr  indnddinAir  Farce 
Critical  Irfrastirtne  Pragraa  plans, 
stirked  dim;;  Vidimhlly  A.s.'r.^a  frt.y 
a erased  during  base  response  activities, 
and,  liriaiteety,  turn  pirated  irteo  fidl 
^pediw  operatiinal  planting  to  fifty 
nbsaw  and  ansdn  thr  potential 
dfrfmuus  effects" 

P.  1  "Oar  Air  Force  ririan  is  to  reduce 
deaandthuiph  conservaficn  and 
rfTtnency,  amra.se  sipffy  thmqfr 
alternative  energy  snrccs,  and  create  a 
oiue  where  all  anwm  wale  energy  a 
canadr  tenai  in  eveiyteang  we  d»  " 

P.6  "TheAir  Force  will  aggressively  seek 

to  aeet  ifsstdc^c  energy  goals,  whle 
■  rdmrtg  its  carbon  footprint  and  ms 
vrinerafcildres  to  rnwa  ercral  snoces  rf 

P  S  Frgne  shows  rfiastmctiic  energy 
plan,  1  pdlar  if  winch  is  to  expand 
renewables 

P  11  Pilar  1:  la  prow  C  inert 
IrfrasTicfur,  Objective  1.9  —  Pm  chase 
100%  of  alternteivc.flei  furl  vehdesfia 
LDVsorLSVs  (specifics  on  P.  1 2,  iwtlai 
goal  for  frtirr  irfia.steuclar  in?  13) 

P.  15  Pilar  3.  Eipand Renew aUes 

P.  1  "Oor  Am  Force  virim  is  to  reduce 
dea  and  th  in  igh  conservtenai  and 
rffiamey,  inuease  sipffy  ffruigh 
alternative  energy  souces,  and  electee  a 
aim  where  all  aramaah  energy  a 

P.  11  Pilai  1:  lapruve  Caaete 
liter  ashuctue.  Objective  1.10  Redice 
fossil fad  i  m  iB|iim  in  ului  k  (specific 
aaaaut  in  P  12,  ^nihr  goal  for  fitemr 

PI  "Oor  Aw  F  ace  visual  is  to  ruterre 
da  and  though  conservteian  and 
rfficiency,  inuease  .Mqjily  flnrgh 
alternative  energy  sorrees,  and  cietee  a 
ciftiT  where  al  riant  a  air  energy  a 
ci  am  drrtei  on  ai  everything  we  do." 

P.19  "Making  energy  a  cimsitfei  team  in  all 
we  d»  injures  citeteaal  change  and  tig 
aodficahansm  behavior  and  attteude  thte 
■  i  HB|mii)i  it  On  shteegy  for  crfiamng 
energy  awareness  includes  fur  key 

-Awards  and  Incentives 

Shalegc:  (aamrfim 

Stcteejjc  Partnershps" 

36 

U  S  An  b  mce  ena)>y  sbAgicpiia 

P.  1  "Transfiaangthe  way  we  ose  energy-- 

P.  t  "In  erpeddrunany  upet^hons,  energy 

P  3  "By  reihidng  oar  energy  consiBpkiin 

P.2  "As  it  strives  to  achieve  its  vision,  the 

P.  2  “As  it  staves  to  admeve  its  vision,  the 

bmldng  an  energy  score  finer  is  critical 
to  ensang  the  Air  Force  is  eqnppedto 

P.2  "As  it  strives  to  adneve  rto  visaon,  the 
AF  is  integyading  energy  emsider^i  ms 
across  far  AF  entnpn.se  byfoctmg  an  4 
piadies  kpiore  R  esdimey  Rnkir 
l)ca  and,  Asne  Sipjty,  and  Foster  an 
Energy  Aware  Cdtne." 

P.  t  "The  Air  Force  Energy  Viaonisto 

space,  and  cybeipace." 

lojystics  chain  fin  fuel  ndwto  ie  Bains 
open  to  dsiphin  and  attack  To  adihe^ 
these  wilwiahilteies  fir  An  Finer  is 
[■■.niiig  ngdiert  and  triable  energy 
srpphes,  iajaoving  energy  and  wAr 
efficiency,  and  Aversfymg  the  types  of 
energy  in  sipply  liums  " 

we  lapatwe  nr  energy  scanty  and  redice 

dn  tee  policy  irnfi.ivrs  ’ 

I)ea and,  Assne  Sipply,  and  Foster  an 
Energy  Aware  Crtetrae." 

P.2  "On  approach  to  energy  also  mchides 
rednang  on  cm  iBptim  id  wtei,  as  the 
two  are  inertacabiy  teed  " 

across  teie  AF  erteerpn.se  by  focusing  an  4 
pnmtees  Inprnve  Kesihency.  K edice 

Dea  and,  Assne  Sipply  and  Foster  an 
Energy  Aware  Gift  me  " 
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35th  Cobb  if  (hr  Mnmc  Carps 

P.  13  "Increase  toe  use  it  renewable 
energy"  (sreairmwize  consoaptian) 

P.13  "develop  a  plan  to  ite  crease  the 

Marine  Corps'  dependence  on  fosil  fiels  in 
a  deployed  envimna  rite  la  plea  rrttei  in  li 
fig  [f  an  shall  bejyn  iknng  FY  11  and  he 
fully  fiaafcd  m  the  POM  13  bmfcet  cyde. 
Cnncrrteiter  nn  thw  a  ajor  areas  (1) 
increase  the  use  nf  renewable  energy,  (2) 
instellng  an  ethos  rf energy  efficiency,  (3) 
unease  the  efficiency  if  eqmjBerte.  The 
otjeetive  is  to  alow  Manors  to  have! 
lighter —  wrto  less  —  and  a  live  faster 
though  tig  leikictuminsrze  andaamii  if 
equpaette  and  the  drpmdncr  on  hil 

Mpffir.x" 

P.13  "Instell  an  ethis  of  energy  efficiency" 
(see  ainatsr  cimsaaptiun) 

3S 

Manor  Craps  vision  and  stete legy  2025. 

p.  23  "It  is  critical  tote  e<|ipanr  be 
designed  based  on  how  it  will  be  wanteatned 
and  sustained  Ilnr.se  i  iprpBi  id  systea  s 
Birt  be  ligfato,  easel  to  b  atrdam,  and 
emsm  e  lrs  power  thin  cmetd  systeas  " 
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United  StdesMamr  Corps  raprdtmnaiy 
rnoj'.y  steteegy  aialia  plea  erte;diin  jiao 
Basesto  bdldidd 

P.  17  ".  Bust  increase  on  use  rf 

renewable  energy  thmp,h mnnviiin  and 
adapHnn" 

P.23  "Meet  tipeiteitaial  dea  and  wrto 
renewable  energy,"  f (flowed  by  "Increase 
alternative  energy." 

P.  23  "I  na  ease  energy  rfTicimcy  li 
weapons  systea  s,  [ftefma  s,  vehdes,  and 
eipapwerte,"  and  later  "Redice  energy 
iriensity,"  "Reduce  water  cunswphon," 

P.17  "Adaevmg  srccests  wil  injure  no 

aost  critically,  we  Bust  change  thr  way  we 
thnk  about  energy  in  waniu  ethos  Bust 
equtee  the  rffi nrxte  use  of  energy  and  water 

rfTech  veness  " 

P.21  Goal  1.  Tlabed  npedte  unary energy 
nteo  Die  USMC  ethos" 
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Exec.  Order  No.  1 3423 

§2(b)  Ensure  thd  50%  of  stdrtnnly 
reqnied  renewables  coses  frra  "nrw*(as 
«f  1999)  smees.  [■plmcilnrw 
lenrwalle  ran  gy  ymn^iin  piijcds  on 
agency  |M  opeity  for  ajyncy  use. 

§2 (a)  ReAice  bnltfcig  energy  nfenaty3% 
am  tally  tfauritfi  FY  201 5,  or  30%  total 
irductaun  by  FY  201  5  (basefine  FY  2003) 
§2(g)_  ReAice  by  2%  wlidr  petrol  era 
ana  tally  tlnou^rFY  2015  (baseline  FY 
2005).  Ada  eve  10%  increase  in nm 
pefcdera  fuel  consiaption  annuity 
(baseline  FY  2005). 

41 

Eire  Oidn  No.  13514 

§2(a)(n)  Increase  use  cf  icnewaHe  energy. 
Iaphaerd  renewaUe  energy  generdion 
projects  on  agency  property. 

§2<aX*>  ReAce  energy  intensity  in 
bnlAngs  to  adneve  GHG  leArctions 
§2(aX«iXc)  ReAice  fleet’s  consmptmn 
of  petrol  era  prodnets  2%  amanlly  through 
end  efFY  2020  (hasclnr  FY  2005). 

42 

Ndional  scanty  sk* gy 

P  10  "We  Bust  tiansfoan  fce  way  that  we 
use  energy- Aveasfyng  srypfccs,  investing 
mimmrton,  anddrffuyng  dean  energy 
tedmiiiogics-  By  (king  so,  we  will 
enhance  energy  secauty,  adc  jobs,  and 
figlt  da  ric  dnnge." 
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Btaephid  far  a  scotc  cmgyMne 

P  6  "By  2035,  we  will  {ynrrA;  SO  percerf 
rfoor  decfciiity  fion  a  Averse  set  of  dean 
energy  souces  induing  renewable 
sources  lie  wind,  solar, hana  ass,  and 
liyrk  iperwet ,  ir.lear  power,  rffiaert 
■Aral  gas,  and  clean  coal  ’  Frua  Obaa  a's 
SHc  of  tin  Union  aikkess 

P.5  "One  rf  tin  hest  ways  to  a  tie  orr 

P.  6  also  taks  abort  raprovng  energy 
efficiency  if  tail  Angs 

44 

Energy  ji  iip  m  fcM  scanty  and 

p  2  "rely  miy  on  an);y  lesuuces  thd  ace 

sipyily  liMiyihins  " 

p.  21  "mkiring  the  lids  fioa  fuel  defivery" 

P.  2'aiic  rwipy  self-  srffiaerd  and  less 

p.  1 0,  lilnifies  "  Alternative  Energy"  as  one 
of  fneeaajn  strategies  p.  3  "ncreasang 
[Navy's]  use  if  alternative  energy,  induAng 
hnfwls,  solar,  wind,  hyka,  geodicraal, 
and  raid  ear* 

p.  lOidetfrfies  Energy  Efficiency  as  one  tf 

p.  2 1  "DON  wfl  engendra  an  etlats  whneby 

and  supfiy  lines' 

ficquncy if firl  ie  applies' 

sustainable  energy  a  anayya  erf  paacfcces, 
and  who  value  the  efficient  use  (f  dean  and 
scene  energy." 

38 


LIST  OF  REFERENCES 


Allen,  J.  G.  (2011,  December  11).  Supporting  the  Mission  with  Operational  Energy. 
Memo  to  the  Soldiers,  Sailors,  Ainnen,  Marines,  and  Civilians  of  United  States 
Forces-Afghanistan.  Retrieved  from 

http://energy.defense.gov/Memorandum_Supporting_The_Mission_with_Operati 
onal_Energy.pdf 

The  Anny  Senior  Energy  Council  and  the  Office  of  the  Deputy  Assistant  Secretary  of  the 
Anny  for  Energy  and  Partnerships.  (2009,  January  13).  Army  energy  security 
implementation  strategy.  Washington,  D.C.:  Office  of  the  Deputy  Assistant 
Secretary  of  the  Anny  for  Energy  and  Partnerships. 

Assistant  Secretary  of  Defense  for  Operational  Energy,  Plans,  and  Programs 
(ASD[OEPP]).  (2011,  May).  Energy  for  the  warfighter:  Operational  energy 
strategy.  Washington,  D.C.:  Assistant  Secretary  of  Defense  for  Operational 
Energy,  Plans,  and  Programs. 

Bordley,  R.  F.,  &  Kirkwood,  C.  W.  (2004).  Multiattribute  preference  analysis  with 
perfonnance  targets.  Operations  Research,  52(6),  823-835. 

Chief  of  Naval  Operations  (CNO).  (2010,  October).  A  Navy  energy  vision  for  the  21st 
century.  Washington,  D.C.:  Department  of  the  Navy. 

Department  of  Defense.  (2012,  January).  Sustaining  U.S.  global  leadership:  Priorities  for 
21st  century  defense.  Washington,  D.C.:  Department  of  Defense. 

Eady,  D.  S.,  Siegel,  S.  B.,  Bell,  R.  S.,  &  Dicke,  S.  H.  (2009,  September).  Sustain  the 
mission  project:  Casualty  factors  for  fuel  and  water  resupply  convoys  (AEPI 
Report  CTC-CR-2009-163).  Arlington,  VA:  Army  Environmental  Policy 
Institute. 

Keefer,  D.  L.,  Kirkwood,  C.  W.,  &  Comer,  J.  L.  (2004).  Perspective  on  decision  analysis 
applications,  1990-2001.  Decision  Analysis,  7(1),  4-22. 

Keeney,  R.  L.  (1992).  Value-focused  thinking:  A  path  to  creative  decisionmaking. 
Cambridge,  MA:  Harvard  University  Press. 

Keeney,  R.  L.  (2002).  Common  mistakes  in  making  value  trade-offs.  Operations 
Research,  50(6),  935-945. 

Keeney,  R.  L.  (2007).  Developing  objectives  and  attributes.  In  W.  Edwards,  R.F.  Miles, 
and  Detlof  von  Winterfeldt  (Eds.),  Advances  in  decision  analysis:  From 
foundations  to  applications  (pp.  104-128).  Cambridge,  UK:  Cambridge 
University  Press. 


39 


Lengyel,  G.  J.  (2007,  August).  Department  of  Defense  energy  strategy:  Teaching  an  old 
dog  new  tricks.  Washington,  D.C.:  The  Brookings  Institution. 

Mabus,  R.  (2009,  October  14).  Remarks.  Presented  at  the  Naval  Energy  Forum.  McLean, 
VA.  Retrieved  from  http://www.navy.mil/navydata/people/secnav/Mabus/ 
Speech/SECNAV%20Energy%20Forum%20 14%200ct%2009%20Rell.pdf 

Mabus,  R.  (2013,  May  21).  Remarks.  Presented  at  the  Energy  Efficiency  Global  Forum. 
Washington,  DC.  Retrieved  from  http://www.navy.mil/navydata/people/ 
secnav/Mabus/Speech/SECNAV_EnergyEfficiencyGlobalForum.pdf 

Parnell,  G.  S.  (2007).  Value-focused  thinking  using  multiple  objective  decision  analysis. 
In  A.  Loerch  &  L.  Rainey  (eds.),  Methods  for  conducting  military  operational 
analysis:  Best  practices  in  use  throughout  the  Department  of  Defense  (chapter 
19).  Alexandria,  VA:  Military  Operations  Research  Society. 

Parnell,  G.,  Conley,  H.,  Jackson,  J.,  Lehmkuhl,  L.,  &  Andrew,  J.  (1998).  Foundations 
2025:  A  framework  for  evaluating  future  air  and  space  forces.  Management 
Science,  44(10),  1336-1350. 

Roughead,  G.,  Carl,  J.,  &  Hernandez,  M.  (2012).  Powering  the  armed  forces:  Meeting  the 
military ’s  energy  challenges.  Stanford,  CA:  Hoover  Institution  Press. 

Tellis,  A.J.,  Bially,  J.,  Layne,  C.,  &  McPherson,  M.  (2000).  Measuring  military 
capability.  In  Measuring  national  power  in  the  postindustrial  age  (pp.  133-176). 
Santa  Monica,  CA:  RAND  Corporation. 


40 


BIBLIOGRAPHY 


Assistant  Secretary  of  the  Air  Force  for  Acquisition  (SAF/AQ).  (2010).  Air  Force 
acquisition  &  technology  energy  plan.  Washington,  D.C.:  Assistant  Secretary  of 
the  Air  Force  for  Acquisition  (SAF/AQ). 

Assistant  Secretary  of  the  Air  Force  for  Installations,  Environment,  and  Logistics 
(SAF/IE).  (2010).  Air  Force  energy  plan.  Washington,  D.C.:  Air  Force 
Energy  Office. 

Assistant  Secretary  of  Defense  for  Operational  Energy  Plans,  and  Programs 
(ASD[OEPP]).  (2012,  March).  Operational  energy  strategy:  Implementation 
plan.  Washington,  D.C.:  Department  of  the  Anny. 

Assistant  Secretary  of  the  Navy  for  Research,  Development,  and  Acquisition.  (2011, 
June  20).  Energy  evaluation  factors  in  the  acquisition  process  [Memorandum]. 
Washington,  D.C.:  Department  of  the  Navy. 

Crowley,  T.  D.,  Corrie,  T.  D.,  Diamond,  D.  B.,  Funk,  S.  D.,  Hansen,  W.  A.,  Stenhoff,  A. 
D.,  &  Swift,  D.  C.  (2007,  April).  Transforming  the  way  DoD  looks  at  energy:  An 
approach  to  establishing  an  energy  strategy  (LMI  Report  FT602T1). 
McLean,  VA:  LMI. 

Defense  Science  Board.  (2001,  May).  More  capable  warfighting  through  reduced  fuel 
burden.  Washington,  D.C.:  Office  of  the  Under  Secretary  for  Acquisition, 
Technology,  and  Logistics. 

Defense  Science  Board  Task  Force  on  DoD  Energy  Strategy.  (2008,  February).  More 
fight  -  Less  fuel.  Washington,  D.C.:  Office  of  the  Under  Secretary  for  Acquisition, 
Technology,  and  Logistics. 

Department  of  Defense.  (2010,  February).  Quadrennial  defense  review  report. 
Washington,  D.C.:  Department  of  Defense. 

Department  of  the  Navy.  (2012,  January  3).  Department  of  the  Navy  (DON)  objectives  for 
FY  2012  and  beyond  [Memorandum].  Washington,  D.C.:  Department  of 
the  Navy. 

Department  of  the  Navy.  (2012,  June  22).  Shore  energy  management  (OPNAV 
Instruction  4100. 5E).  Washington,  D.C.:  Department  of  the  Navy. 

Deputy  Assistant  Secretary  of  the  Navy  (DASN)  Energy  Office.  (2010).  Energy  program 
for  security  and  independence.  Washington,  D.C.:  Department  of  the  Navy. 


41 


Deputy  Chief  of  Staff,  Logistics,  Installations  and  Mission  Support  (AF/A4/7).  (2010). 
Air  Force  infrastructure  energy  plan.  Washington,  D.C.:  Deputy  Chief  of  Staff, 
Logistics,  Installations  and  Mission  Support  (AF/A4/7). 

Deputy  Chief  of  Staff,  Operations,  Plans,  and  Requirements  (AF/A3/5).  (2010).  Air 
Force  aviation  operations  energy  plan.  Washington,  D.C.:  Deputy  Chief  of  Staff, 
Operations,  Plans  and  Requirements  (AF/A3/5). 

Duncan  Hunter  National  Defense  Authorization  Act  for  Fiscal  Year  2009,  Pub.  L. 
No.  110-417.  122  Stat.  4356  (2008). 

Energy  Policy  Act  of  2005,  Pub.  L.  No.  109-58.  115  Stat.  594  (2005). 

Exec.  Order  No.  13423,  3  C.F.R.  3919  (2007). 

Exec.  Order  No.  13514,  3  C.F.R.  52117(2009). 

Federal  Energy  Management  Program.  (2008,  April  11).  Energy  Independence  and 
Security  Act  of  2007:  Major  provisions  of  interest  to  federal  energy  managers. 
Retrieved  from  http://wwwl  .eere.energy.gov/femp/news/news_detail.html? 
news_id=l  1683 

Headquarters,  United  States  Forces-Afghanistan.  (2011,  December  11).  Supporting  the 
mission  with  operational  energy  [Memorandum].  Kabul,  Afghanistan: 
Headquarters  United  States  Forces-Afghanistan. 

Merrick,  J.  R.  W.,  Parnell,  G.  S.,  Barnett,  J.,  &  Garcia,  M.  (2005).  A  multiple-objective 
decision  analysis  of  stakeholder  values  to  identify  watershed  improvement  needs. 
Decision  Analysis,  2(1),  44-57. 

National  Defense  Authorization  Act  for  Fiscal  Year  2013,  H.R.  4310,  1 12  Cong.  (2012). 

Naval  Energy  Office.  (2009,  October).  Naval  energy:  A  strategic  approach. 
Washington,  D.C.:  Naval  Energy  Office. 

Office  of  the  Assistant  Secretary  of  the  Army  for  Installations  and  Environment.  (2004). 
Sustain  the  mission.  Secure  the  future.  The  Army  strategy  for  the  environment. 
Washington,  D.C.:  Office  of  the  Assistant  Secretary  of  the  Army  for  Installations 
and  Environment. 

Office  of  the  Assistant  Secretary  of  the  Anny  for  Installations  and  Environment.  (2010, 
April).  Energy  security:  Army  priority  and  national  imperative  [Presentation 
slides].  Retrieved  from  http://www.asaie.army.mil/Public/Partnerships/ 
EnergySecurity/docs/Army_Energy_Security_Presentation_Apr-10.pdf 

Office  of  the  Assistant  Secretary  of  the  Army  for  Installations,  Energy,  and  Environment. 
(2010,  May).  Army  energy  enterprise  [Infonnation  Paper],  Washington,  D.C.: 


42 


Office  of  the  Assistant  Secretary  of  the  Army  for  Installations,  Energy, 
and  Environment. 

Office  of  the  Assistant  Secretary  of  the  Army  for  Installations,  Energy,  and  Environment. 
(2010,  May).  Use  of  the  Army’s  Strategic  Management  System  (SMS)  to  track 
Army  Energy  Security  Implementation  Strategy  (AESIS)  performance 
[Infonnation  Paper],  Washington,  D.C.:  Office  of  the  Assistant  Secretary  of  the 
Army  for  Installations,  Energy,  and  Environment. 

Office  of  the  Under  Secretary  of  Defense  for  Acquisition,  Technology,  and  Logistics. 
(2008,  October).  Report  to  Congress  on  energy  security  initiatives.  Washington, 
D.C.:  Office  of  the  Under  Secretary  of  Defense  for  Acquisition,  Technology, 
and  Logistics. 

The  Pew  Charitable  Trusts.  (2010).  Reenergizing  America’s  defense:  How  the  armed 
forces  are  stepping  forward  to  combat  climate  change  and  improve  the  U.S. 
energy  posture.  Washington,  D.C.:  The  Pew  Charitable  Trusts. 

Pirnie,  B.,  &  Gardiner,  S.  B.  (1996).  An  objectives-based  approach  to  military  campaign 
analysis  (ISBN  0-8330-2397-7).  Santa  Monica,  CA:  RAND  Corporation. 

Schwartz,  M.,  Blakely,  K.,  &  O’Rourke,  R.  (2012,  July  20).  Department  of  Defense 
energy  initiatives:  Background  and  issues  for  Congress  (CRS:  R42558). 
Washington,  D.C.:  Congressional  Research  Service,  Library  of  Congress. 

Secretary  of  the  Air  Force.  (2009,  June  16).  Air  Force  energy  program  policy 
memorandum  [Memorandum],  Washington,  D.C.:  Department  of  the  Air  Force. 

Secretary  of  the  Navy.  (2009,  October  14).  The  Department  of  the  Navy’s  energy  goals. 
Washington,  D.C.:  Department  of  the  Navy. 

Singer,  P.  W.,  &  Warner,  J.  (2009,  August).  Fueling  the  “balance”:  A  defense  energy 
strategy  primer.  Washington,  D.C.:  The  Brookings  Institution. 

Sweeney,  P.  J.,  &  Homer,  D.  H.  (2012,  June  2).  The  proposed  change  strategy  to  embed 
energy  stewardship  into  the  Army’s  culture.  Fort  Belvoir,  VA:  SAIC. 

United  States  Department  of  the  Air  Force.  (2013,  March  6).  U.S.  Air  Force  energy 
strategic  plan.  Washington,  D.C.:  Department  of  the  Air  Force. 

United  States  Joint  Chiefs  of  Staff.  (2011).  The  national  military  strategy  of  the 
United  States  of  America:  Redefining  America’s  military  leadership.  Washington, 
D.C.:  Joint  Chiefs  of  Staff. 

United  States  Marine  Corps.  (2008,  July).  Marine  Corps  vision  and  strategy  2025: 
Implementation  planning  guidance.  Washington,  D.C.:  Marine  Corps. 


43 


United  States  Marine  Corps.  (2010).  35th  Commandant  of  the  Marine  Corps 
Commandant’s  planning  guidance.  Washington,  D.C.:  Marine  Corps. 

United  States  Marine  Corps  Expeditionary  Energy  Office.  (2011,  February). 
United  States  Marine  Corps  expeditionary  energy  strategy  and  implementation 
plan:  Bases  to  battlefield.  Washington,  D.C.:  Marine  Corps  Expeditionary 
Energy  Office. 

United  States  White  House  Office.  (2010,  May).  National  security  strategy. 
Washington,  D.C.:  White  House  Office. 

United  States  White  House  Office.  (2011,  March  30).  Blueprint  for  a  secure  energy 
future.  Washington,  D.C.:  White  House  Office. 


44 


INITIAL  DISTRIBUTION  LIST 


1 .  Defense  Technical  Information  Center 
Ft.  Belvoir,  Virginia 

2.  Dudley  Knox  Library 
Naval  Postgraduate  School 
Monterey,  California 

3.  Richard  Mastowski  (Technical  Editor) . 1 

Graduate  School  of  Operational  and  Information  Sciences  (GSOIS) 

Naval  Postgraduate  School 
Monterey,  California 

4.  Laura  Whitney . Electronic  copy 

Operations  Research  Department 

Naval  Postgraduate  School 
Monterey,  California 

5.  Eva  Regnier . Electronic  copy 

Defense  Resources  Management  Institute 

Naval  Postgraduate  School 
Monterey,  California 

6.  Jay  Simon . Electronic  copy 

Defense  Resources  Management  Institute 

Naval  Postgraduate  School 
Monterey,  California 

7.  Daniel  Nussbaum . Electronic  copy 

Operations  Research  Department 

Naval  Postgraduate  School 
Monterey,  California 


8.  Energy  Academic  Group . Electronic  copy 

Naval  Postgraduate  School 

Monterey,  California 

9.  Rich  Carlin . Electronic  copy 


Office  of  Naval  Research,  ONR  33 
875  North  Randolph  Street 
Arlington,  Virginia  22217 


45 


Electronic  copy 


10.  Stacey  Curtis . 

SSC  Pacific,  Code  71760 
53745  Strothe  Road 
San  Diego,  California  92152 

1 1 .  Jonathan  Powers . Electronic  copy 

Office  of  the  Federal  Environmental  Executive 

1200  Pennsylvania  Ave  NW 
MC  1600 

Washington,  D.C.  20406 


46 


